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Abstract 
This research hopes to make a distinct practical contribution to the field of land use 
planning, land use simulation and land use sustainability evaluation. 
The purpose is to address the following research statement: Can land use planning 
learn from yesterday, provide sustainability for today and generate hope for tomorrow 
through having the ability to quantify and visualize demographic, economic and 
environmental simulation results within a structured model or framework. 
The study is exploratory in that two land use planning scenarios have been formulated 
using a variety of modelling techniques. The techniques used include: 
1. Linear programming; 
2. Trend projection analysis; 
3. Demographic analysis and forecasting; 
4. GIS analysis; 
5. Shift share analysis; and 
6. Input-output analysis 
 
The results from the two scenarios are presented through a series of maps, tables, 
diagrams and videos that highlight the allocation of land and the impacts of urban 
development on the landscape from 2016 through to 2050. 
The thesis adds to the body of research in applied geographical information systems, 
landscape planning theory and practice and land use sustainability evaluation. The 
research suggests possible new avenues to explore that will assist in both the 
theoretical and practical understanding of the spatial planning process and land use 
modelling. 
The study area is comprised of the communities of Hobsons Bay and Portland in the 
State of Victoria, Australia. 
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Chapter 1 
Introduction 
This thesis investigates integrating demographic, socio economic, environmental and land use 
data with environmental and physical Geographical Information Systems (GIS) data sets in 
order to produce and evaluate urban growth scenarios. mThe growth scenarios focus on two 
Victorian coastal communities in Australia. Growth scenarios have been used in contemporary 
Australian and international research such as Pettit’s (2002) “Land Use Planning Scenarios for 
Urban Growth – A Case Study Approach” 
 
The future of coastal development in Victoria is an important and current issue in land use 
planning. Over the past decade, the Australian coastline has had to deal with two phenomena. 
The first is the rise in popularity of the lifestyle option known as ‘sea change’ (i.e. individuals 
either moving or retiring to the coast) and the second is the ongoing and long term effect of 
climate change on the Australian coastline. (Australian  Department of Energy and 
Environment 2013) (Australian Department of Climate Change 2008) (Australian Government 
Department of Climate Change 2010) (Australian Government Department of Climate Change 
and Energy Efficiency 2011) (Carter, Cavan et al. 2014) (Christie 2005) (Church 2006) 
(Church 2008) 
 
The structure of this research is both exploratory and comparative utilizing literature from a 
wide variety of fields including: urban planning, urban design, economics, population 
forecasting, GeoDesign, visualization and demography. 
 
The study is exploratory in that two land use planning scenarios have been formulated using a 
variety of modelling techniques. The techniques used include: 
 
1. Linear programming; 
2. Trend projection analysis; 
3. Demographic analysis and forecasting; 
4. GIS analysis; 
5. Shift share analysis; and 
6. Input–Output analysis 
 
Additionally, this thesis uses a comparative approach to consider the advantages and 
disadvantages of each of the two models that are evaluated. This thesis draws from the original 
work undertaken by Pettit (Pettit 2002) relating to land use planning in Queensland. Since this 
study, Pettit has added to the knowledge base regarding city modelling, sustainable 
development, planning scenario development and visualization techniques for portraying the 
effects of climate change on the landscape through a suite of publications including Chen 
(2008), Pettit (2008a, 2008b, 2010, 2011, 2012, 2015), Pettit, Raymond et al. (2011), Bishop, 
Pettit et al. (2012) and Bishop, Stock et al. (2009). 
 
The goal of this research was to go back to the original research and apply the same basic logic 
for two Victorian test locations. The 2002 methodology embodied in Pettit (2002) was 
enhanced and refined to include a series of environmental indicators; a sustainable rating 
system and index; a residential, commercial and industrial build out of potential building 
locations; a suitability rating as to potential building locations viability for the nominated 
activity and finally an allocation framework as to when the proposed development would occur 
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over the proposed time frame. 
 
The purpose of this thesis is to address the following research statement: 
 
“Can land use planning learn from yesterday, provide sustainability for today and 
generate hope for tomorrow through having the ability to quantify and visualize 
demographic, economic and environmental simulation results within a structured model 
or framework.” 
 
The approach employed in this thesis sought to address the research statement using 
development of planning scenarios based upon GeoDesign, urban design and land use planning 
theories and principles integrated with GIS environmental and infrastructure databases and 
subsequent analysis. 
GeoDesign is a new discipline that seeks to extend the analytical role of traditional GIS into a 
solution production area. 
It is a set of processes that allow the integration of data regarding the built and the natural world 
for planning purposes.  Analysis and design based upon data, stake holder participation and 
evaluation of the process is expected to see far more effective planning decisions being 
implemented in years to come. (GIS Lounge 2011). The concept of GeoDesign is shown in 
Figure 1. 
Figure 1 The Essential Definition of GeoDesign 
 
Source: (Miller 2013) 
 
The early concepts of GeoDesign can traced back to five individuals (Frank Lloyd Wright, 
Richard Neutra, Warren Mannings, Ian McHarg and Carl Steiniz) 
 
“Frank Lloyd Wright (1867–1959) invoked the idea of GeoDesign (though he did not use the 
term) when he formalized the idea of organic architecture, that is, making the structures and 
nature one by, for instance, bringing the outdoors in (e.g., through the use of corner windows) 
and moving the indoors out (e.g., through the use of sliding glass doors” (Miller 2013) 
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“Richard Neutra (1892–1970), worked with Wright in the mid1920s, later wrote Survival 
through Design, one of the pivotal books on the importance of designing with nature. In it, he 
advocated a holistic approach to design, giving full attention to the needs of his client while at 
the same time emphasizing the importance of the site, its natural conditions, and its surround-
ings”.(Miller 2013) 
 
“Warren H. Manning (1860–1938 made a study that used map overlays as an analysis method, 
much as is done today. By using overlays on a light table, he made a landscape plan for the 
entire country, which was published in Landscape Architecture in June 1923.” (Miller 2013) 
 
“Ian McHarg (1920–2001), in his book Design With Nature McHarg not only expresses the 
value of designing with nature (primarily as related to the fields of landscape architecture and 
regional planning) but also sets forth a geo-based technique (which was most probably based 
on Manning’s work), viewing and overlaying thematic layers of geographic information to 
assess the best (or worst) location for a particular land use.” (Miller 2013) 
 
“Over a period of approximately 30 years Carl Steinitz, developed a complete framework 
(conceptual framework, design strategies, and procedural techniques) for doing GeoDesign as 
applied to regional landscape studies. The Steinitz Framework for GeoDesign (Steinitz 2012), 
previously called a Framework for Landscape Planning (Steinitz 1995), advocates the use of 
six models to describe the overall planning (GeoDesign) process:  
Representation Models  How should the context be described?  
Process Models How does the context operate?  
Evaluation Models  Is the current context working well?  
Change Models How might the context be altered?  
Impact Models What differences might the alterations cause?  
Decision Models Should the context be changed? 
The first three models comprise the assessment process, looking at existing conditions within a 
geographic context. The second three models comprise the intervention process, looking at how 
that context might be changed, the potential consequences of those changes, and whether the 
context should be changed.” (Miller 2013) 
 
The use of visualization principles assisted in the interpretation, analysis and understanding of 
the various scenarios. 
 
The study deals with two regions, and thus case studies, and reflects the spectrum of trends 
and influences that influence coastal land use planning in the state of Victoria in Australia. The 
municipality of the City of Portland in South West Victoria represents a regional 
industrial/agricultural centre, while the municipality of Hobsons Bay, located in greater 
Melbourne, is one of the dominant urban growth centres within the metropolitan Melbourne 
area. 
Rural, regional and metropolitan analysis were undertaken on the two regions using techniques 
such as population projections, demographic analysis, location quotient analysis, input-output 
analysis, cluster analysis and shift-share analysis. The techniques were applied to the two 
regions to identify and analyze trends in the respective study sites and to identify and 
understand the key drivers impacting and influencing the respective study sites. 
The analysis identified drivers that have the potential to influence or direct the future allocation 
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of land. 
Two planning scenarios were developed for the two study sites (Portland and Hobsons Bay). 
The two planning scenarios were the same that Pettit (Pettit 2002) developed for the 
Queensland study: 
• Scenario 1, “Continued Growth,” based on existing socio-economic trends and 
local planning instruments. For this research, Scenario 1 has three growth rates (low, 
base and high). Pettit used only one rate in his initial work. A series of indicators was 
developed to indicate the impact of development on the landscape and urban 
environment. The same indicators were used for Scenario 2. 
• Scenario 2, “Maximizing Rates Base,” used the principle of maximizing the 
respective council’s rate base. (Pettit 2002) p.14 
Each scenario uses different techniques. “Continued Growth” is based on two methodologies 
(Linear Programming and the results generated by the planning software package Community 
Viz). The results from the two methodologies are compared to see how much land and the type 
of land needed for future residential, 
commercial and industrial expansion and what impact that expansion would have on the 
environment of the two locations. Sixteen environmental indicators were used to gauge what 
impacts future development would have on the urban landscape. 
The first methodology used for Scenario 1 (“Continued Growth”) was Linear Programming. 
This methodology involves two steps: 
1. Disaggregating data on socio-economic trends to predict future land use 
requirements; and 
2. Forecasting patterns of change using land use transition rules and accessibility 
indices. 
The trends projection framework applied to both Hobsons Bay and Portland includes the 
following aggregated inputs: 
1. Projected population growth; 
2. Projected employment growth by industry sector; 
3. Breakdown of dwelling type; and 
4. Projected total number of dwellings. 
 
The population growth of both Hobsons Bay and Portland are the core inputs to projection. 
The second methodology used for “Continued Growth” is based on population and household 
dwelling projections developed by the Victorian state government through to the year 2050 
(Victorian Department of Planning and Community Development 2012). This portion of the 
methodology used the Community Viz planning software package, which performs residential 
and commercial build-outs on the available land that can be used for new construction and 
calculates the environmental impacts. 
“Continued Growth” uses a series of social, economic and environmental factors with the 
results of the various simulations portrayed as a series of indicators (over 100) relating to the 
factors such as: CO auto emission; CO² auto emissions; flood plain area and percentage; 
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residential energy and water usage; population density; job density; distances to schools, parks 
amenities and points of interest; agriculture, commercial, government, industrial and open 
space areas and percentages relating to total land area; number of dwelling units; transportation 
infrastructure; and infill percentage. 
Scenario 2, “Maximizing Rates Base,” is based on the Victorian state government land 
valuation data using an optimization model in conjunction with Linear Programming to 
formulate the future land needs to 2050. 
The results from the two scenarios are presented through a series of maps, tables, diagrams 
and videos which highlight the allocation of land and the impacts of urban development on the 
landscape from 2012 through to 2050. 
This thesis builds on Pettit’s (Pettit 2002) original contribution regarding integrated decision 
support frameworks to evaluate land use planning scenarios. The contribution 
this work adds is through the use of GeoDesign and data visualization techniques and the 
development of specific indicators that highlight the impacts of development and land use 
activity on the environment regardless of the size of community. 
This research focuses on both the macro level (regional or city wide) and the micro level 
(parcel or block level) analysis. The findings show the impacts of population expansion and 
urban development on the environment and landscape over a 40-year span from 2010 through 
to 2050. The findings highlight which land use strategies and policies reduce the future impacts 
of urban development on the landscape and environment. 
The thesis adds to the body of research in applied geographical information systems and 
landscape planning theory and practice, and suggests possible new avenues to explore that will 
assist in both the theoretical and practical understanding of the spatial planning process and 
land use modelling. 
The future areas of research that could be undertaken include: 
 
• The development of 3D building visualization and simulation that incorporates energy 
monitoring, GeoDesign and land use planning principles in an urban setting; 
• The development of 3D hazard mapping and its simulation highlighting the impact 
such occurrences would have on future land use planning initiatives; 
• The development of 2D and 3D transport modelling integrated with environment and 
land use planning; 
• Further development and integration of the sustainability software into land use 
planning software. 
 
Statement of Research Problem 
The Australian coast and its thousands of beaches have an iconic status in Australian culture 
and its way of life. Most Australians live on or near the coast where there is continuing 
population and development pressure, particularly along non-metropolitan coastlines 
(Victorian Department of Planning and Community Development 2002). 
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Australia reflects the rest of the world’s love affair towards living near or on the coast. 
Hinrichsen (1998) quotes a figure of 3.2 billion people living within 200 km of the coast, on 
about 10% of the Earth’s land area and two thirds of the world’s population already living 
within 400 km of the coast. 
The guiding principles and direction for this research comes from the famous Albert Einstein 
quote, “Learn from yesterday, live for today, and hope for tomorrow” (Einstien 1947). 
Since the 1990s Australia and its states have undertaken extensive reviews into policy relevant 
legislation and strategies regarding coastal land use. The proposed   research 
will review the past 60 plus years of land use activity as a precursor to looking forward to the 
year 2050. 
Land use and environmental planning is ever changing as the result of increased population 
and natural resource depletion and degradation. 
The primary goal of this research is to either design a framework or modify a Decision Support 
system which is capable of quantifying through simulation and visualization the effects of 
different coastal development scenarios and policies to 2050 on selected coastal Victorian 
coastal communities. Two quotes underlying the thinking behind this work are as follows. 
The first recognizes the concept of place: 
 
“When selecting the locality, it is worth ensuring that everything is to the liking of those who 
are to live there, be it the nature of the place or the company they will have to keep” (Alberti 
1988). p.5 
The second looks at and examines the role of urban and regional planning as a tool to improve 
the quality of life: 
“Urban and regional planning underlies the very fabric of society as we know it today. Without 
planning and foresight, our cities, towns, rural areas, and residential communities will not run 
efficiently. While communities today face many challenges, some of them, such as pollution 
and traffic, can be addressed by careful and creative planning. It is the planner’s job to address 
such problems and provide viable solutions for today and the future” (Pettit 2002). p.24 
 
Context of the Research 
This research builds on the work undertaken by Pettit (Pettit 2002) and the Victorian 
Department of Planning and Community Development (Victorian Department of Planning and 
Community Development 2002). In addition, the following pre-existing research specific to 
Portland and Hobsons Bay informed the project: foremost studies of Glenelg Shire (Glenelg 
Shire 2009) and the City of Hobsons Bay(City of Hobsons Bay 2006), (City of Hobsons Bay 
2013); but also parallel and concurrent studies (Aecom Consulting 2007), (Beca Consulting 
2007), (Buchan Consulting 2010), (Gibbons 1964), (Glenelg Hopkins Catchment Management 
Authority 2002), (Herron 2010), (Meinhardt Consultants 2007), (Parsons Brinckerhoff 2004) 
and (Victorian Department of Primary Industry 2012). 
This thesis develops a spatial planning framework originally modelled on Pettit’s work 
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highlighting the integration of various data sets including spatial, graphical and textural 
formats to formulate structured planning scenarios.  Pettit’s (Pettit 2002)  
original concept of integrating data sets and producing land use scenarios is shown in (Figure 
2). 
The framework in Figure 3 shows the social, economic, environmental and physical (land use) 
data from the Victorian Department of Planning and Community Development (Victorian 
Department of Planning and Community Development 2002); in addition, the following 
research specific to Portland and Hobsons Bay was also included into the framework: Glenelg 
Shire (Glenelg Shire 2009); City of Hobsons Bay (City of Hobsons Bay 2006); (City of 
Hobsons Bay 2013) and others (Aecom Consulting 2007); (Beca Consulting 2007); (Buchan 
Consulting 2010); (Gibbons 1964); (Glenelg Hopkins Catchment Management Authority 
2002); (Herron 2010); (Meinhardt Consultants 2007); (Parsons Brinckerhoff 2004) and 
(Victorian Department of Primary Industry 2012). 
The figure shows how the various data inputs go into and form both the regional and urban 
analysis, which in turn allows for the development of land use scenarios. A scenario is an 
alternative plan that is being consider for a specific area. Each scenario is located in the same 
place but may contain different features and or different assumptions. 
 
Figure 2 Pettit's Integrating Urban and Regional Data Sets for Scenario Development 
Source: (Pettit 2002) P.5 
 
Pettit’s original research was based on “the premise that the use of spatial scenario planning 
frameworks results in enhanced planning outcomes” (Pettit 2002). Since 2002 Pettit has added 
to the knowledge base regarding city modelling, sustainable development through scenario 
development and visualization techniques for portraying the effects of climate change on the 
landscape (Chen 2008) (Pettit 2008) (Pettit 2008) (Pettit 2011) (Pettit 2012) (Pettit, Raymond 
et al. 2011), (Pettit 2010), (Bishop, Pettit et al. 2012, Pettit 2015) (Bishop, Stock et al. 2009). 
In this research that premise was expanded to include: land use planning issues and 
identification mechanisms to highlight future land use planning; numeric and spatial 
planning assumptions to allow for future development; suitability analysis regarding potential 
land use development or restructuring of existing land use patterns; the allocation of new 
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development over the landscape; the development of indicators (environmental, demographic, 
employment, housing, land use, transportation and recreation); and an adoption 
implementation and monitoring function that provides feedback for the development of new 
land use planning scenarios. 
For this thesis, a planning scenario is defined as “a model of a place under certain conditions. 
Usually scenarios represent alternative future conditions that result from present day choices 
such as high growth or low growth. They are often hypothetical, and they are intended to help 
model and illustrate the complex interactions among many systems and variables” (Walker 
2011, p.260). 
Several works inspired the development of the land use planning framework that was used in 
this research, including (Allen 2005; Girardet 1999; Graymore 2008, Graymore, Sipe et al. 
2009; Herron 2012; Macintosh 2012; Office of the Victorian Government Architect 2003; 
Satterthwaite 1997, Smith 2006; Tract Consultants 1988; URS Consulting 1995; and Walker 
2011. 
 
The framework used for this research is depicted in Figure 3 below. The framework takes the 
initial Portland land use model developed in 2012 (Herron 2012) and adds the following key 
aspects of the functionality of the built environment – density rules, mixed use designations, 
mixed use buildings, building information, constraints to development, existing buildings, 
separation distances, layout patterns, building footprints and 3D models. 
The building environment and environmental indicators, as above, are the additions to the 
framework contributed through the use of the Community Viz planning software. 
Community Viz is a planning and simulation software package that works in conjunction with 
ESRI ArcMap Geographic Information System (GIS) software. To develop economic, 
demographic and planning scenarios, the Community Viz software performs four functions 
including: 
1. The estimation, amount and location of new development allowed in an area 
according to current or proposed zoning regulations; 
2. The suitability of the new development to an area; 
3. The allocation of where growth is most likely to occur over a specific time span; and 
4. The development of a series of environmental indicators showing the impact of the 
new development on the landscape. 
The level of analysis provided by the study framework allows each scenario to be aggregated 
from individual parcel level through to city wide level. Each scenario has a series of indicators 
that is a recorded impact or performance measure that applies to an entire scenario. 
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Figure 3 Study Land Use Framework 
 
 
To test and validate the study spatial framework a case study approach was used to analyze 
and visualize the future growth of Portland and Hobsons Bay. The framework will test and 
show the environmental impact of development on the two research sites. 
The two communities represent a rural industrial/agricultural/service community (Portland; 
population approximately 10,000 in 2015); and a coastal city (Hobsons Bay; population 
approximately 90,000 in 2015) in metropolitan Melbourne. The locations of the two 
communities are shown in Figure 4. 
Land Use Model 
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Figure 4 Location of the Two Research Sites 
 
 
 
Source: (Vic Map, 2014) 
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Each of the two communities is facing unique challenges relating to growth and decline in 
sectors of their economic, environmental, societal and demographic makeup. The research 
sought to uncover and explain the planning complexities of each of the municipalities through 
the use of historic census and economic data to measure the extent of economic and population 
growth for each respective location. Historical time series Australian Bureau of Statistics 
(ABS) census data from 1991, 1996, 2001, 2006 and 2011 was acquired from the (ABS) to 
measure the extent of demographic change (Australian Bureau of Statistics 1991, Australian 
Bureau of Statistics 1996, Australian Bureau of Statistics 2000, Australian Bureau of Statistics 
2006, Australian Bureau of Statistics 2010). 
In addition to explaining the cycles of regional growth and decline, the development pattern 
over time is explained through the use of planning theory and models. 
The data used to produce the scenario simulations included projected populations for the years 
2016, 2021, 2026, 2031, 2036, 2041, 2046 and 2050 drawn from data generated by the 
Victorian Department of Planning and Community Development (Victorian Department of 
Planning and Community Development 2014). 
Through the spatial framework various spatial data sets (economic, environmental and 
projected population) are integrated to form a platform that can generate land use scenarios. 
The work undertaken in this thesis is based on the premise originally asserted by Pettit (1990) 
that the use of a spatial scenario planning framework results in enhanced planning outcomes. 
Stillwell, Geertmand and Openshaw developed this approach in 1999. The approach 
recognizes the extensive body of literature in the area of urban modelling (Batty 1976; Batty 
1989; Harris 1989; Harris 1993). 
The state of Victoria has eight regional planning strategies and two planning strategies for the 
greater Melbourne area. The ten documents are based on the Victorian planning framework. 
The Victorian framework is a set of rules and regulations that set out the parameters of 
development. These parameters do not include the optimal time frame for development or the 
impact the proposed development will have on the environment (Figure 5). 
The Great South Coast Regional Strategy (2011) covers the City of Portland. Melbourne 2030 
(2002) and Plan Melbourne (2008) relates to the greater Melbourne area including the City of 
Hobsons Bay. 
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Figure 5 Melbourne and Victoria Regional Planning Strategies 
 
 
 
 
Source: (Victorian Department of Planning and Community Development 2008). 
 
Research Question 
Can a framework be developed that will integrate demographic, socioeconomic, 
environmental and land use data to produce and evaluate urban growth scenarios. 
 
. 
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Research Objectives 
There are four research objectives that originate from the research question. 
 
1. Test a suite of GeoDesign planning tools (Community Viz and Land Use 
Designer) for undertaking economic and land use modeling. 
 
Methods or procedure used to achieve this objective include: 
 
• Selection of study areas and conduct of a review of the past and current urban 
and regional planning studies, documentation, geo-spatial, economic, 
demographic and environmental data and data sources; 
• Review of land use planning theory and GIS models applicable to the two 
selected sites; and 
• Establishment of environmental, demographic, socio-economic and land use 
indicators 
 
2. Develop spatial planning framework for the generation of land use planning 
scenarios. 
 
Method or procedures used to achieve this objective: 
 
• Review of Victorian planning legislation 
• Review underlying GIS models and urban planning theories appropriate to 
explain the historic and current development patterns in the two study locations; 
and 
• Develop and model spatial planning framework 
• Review the impacts of Climate Change on the two study locations. 
 
 
3 Formulate a number of land use planning 
scenarios Method or procedures used to achieve this 
objective: 
• Identify factors influencing growth in the two study locations 
• Formulate land use planning scenarios highlighting economic, environmental, 
social and future development; and 
• Evaluate the efficiency of scenario results against recent state and local planning 
policy and frameworks 
• Develop indicators that will show the impact of climate change resulting from 
future development 
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4 Identify the strengths and weaknesses of the two developed spatial planning 
models. 
Method or procedures used to achieve this objective: 
 
• For each study location run each model for the same corresponding time 
frame and compare the results 
• All input variables remain constant if possible except for associated 
demographic factors; and 
• All environmental indicators retained. 
 
 
Research Contribution 
This thesis adds to work undertaken by Pettit through the use of environmental/land 
use indicators in association with land use sustainability modeling and scoring 
systems. 
The contributions to new knowledge are  
1. A land use methodology calculates the development capacity of your land: 
numerically, spatially, and in 3D visuals.  
2. A land use methodology that projects how that capacity will be used. 
3. A land use methodology that allows for the determination of land use 
suitability automatically and rates different locations according to user defined 
weighting factors 
4. A land use methodology that can generate up to 101 Indicators related to land 
use, housing, demographics, transportation and the environment. 
5. Use of sustainable rating tool (STAR Communities) to evaluate the results 
generated by the new land use methodology 
The methodology used for the evaluating of the two scenarios also adds to the body 
of land use evaluation techniques pioneered by researchers including (Nijkamp 1997) 
(Jankowski 2001) (Reed 2005) (Graymore 2008) (Labiosa 2013). 
Data Validation 
Data used in this research was provided by government sources which have verified 
both the numeric and spatial accuracy of the data. 
 
Assumptions and Limitations of the Study 
Assumptions 
 
There are several assumptions relating to the development of this research: 
 
• A specific degree of accuracy relating to the geo-spatial, economic, 
demographic and environmental data; and 
• A change in population (either an increase or decrease) will impact or change 
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the land use and environmental patterns in a study region. 
 
Limitations 
The limitations include: 
 
• The robustness of the Victorian State Government forecasts to 2050. These 
forecasts are developed from the 2011 Australian population census; 
• The limited integration of data that highlights and shows the effect of adjacent 
local, regional and statewide influences on communities in the two study 
locations. These interactions represent all of the economic and socio-economic 
relationships; 
• The research reflects current and forecast predictions before the year 2015; and 
• The lack of zoning parameters that could be used for the Community Viz 
analysis. 
• The limited ability of Community ViZ software  to model the impacts of  
climate  change and climate  resilience to current and future predicted  
outcomes. 
Structure of the Thesis 
Chapter 1 describes the aims, objectives and research questions to be answered, the 
research design, the methodology used in the study, underlying 
assumptions/limitations and a brief overview relating to future chapters of this thesis. 
This chapter explains that the addition of environmental indicators and the ability to 
model and simulate: 
1. The estimation, amount and location of new development allowed in an area 
according to current or proposed zoning regulations; 
2. The suitability of the new development to an area; 
3. The allocation of where growth is most likely to occur over a specific time 
span; 
4. The development of a series of environmental indicators showing the impact 
of the new development on the landscape; and 
5. Evaluation methodology to judge the existing and future sustainability of 
the two research sites 
 
All of them are new additions to the current Australian planning knowledge base. 
Chapter 2 is a literature review on planning theory, Geographic Information Systems 
(GIS) models and scenario planning frameworks which are appropriate to explain the 
historic and current development patterns in the two study locations. 
 
Chapter 3 presents the research methodology used to conduct the research. 
Chapter 4 reviews the key economic and demographic indicators within the two 
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locations. These indicators include population projects, shift share analysis, time series 
household structures and constructions patterns and trends for each of the locations. 
These inputs are used to formulate the two land use planning scenarios for the two 
locations (Portland and Hobson’s Bay). Chapter 4 also summarizes each study location 
as to whether it is growing or decreasing in population, jobs, business starts and 
housing starts. 
Chapter 5 is a review of relevant Victorian state, regional and local past and current 
planning policies and strategies. The chapter focuses on the key planning factors 
(economic, demographic, environmental and social) impacting on the two study 
locations. Chapter Five outlines what areas can be developed and what scale of 
development will be allowed. 
Chapter 6 and 7 collectively discuss the formulation of the two land use planning 
scenarios for the two research sites. 
Chapter 6 discusses the continued growth scenario and uses two methodologies. The 
first is the use of linear programming and the second involves modified forecasts 
developed by the Victorian state government. In this scenario, there are low, medium 
and high population forecasts that are used in the Community Viz planning software 
to project future land use patterns. Chapter 6 highlights the future land patterns to 2050 
showing what development will occur and where. The environmental indicators show 
the level or change in the environment that take place when additional development 
occurs in the built environment. The indicators that were used to highlight the changes 
include: annual CO auto emissions; annual CO2 emissions; annual hydrocarbon 
emissions; annual NOx emissions; increased commercial energy usage; commercial 
floor area; commercial jobs to housing ratio; labour force number; increased 
population; increased residential dwellings; increased residential energy usage; 
commercial floor area; increased residential water usage; increase or decrease in 
commercial jobs; increase or decrease in school children and increase or decrease in 
the number of vehicle trips per day. 
In Chapter 7 the focus is getting the maximum return from the local government area 
rate or economic base. For this analysis, the Land Use Designer Software tool is used. 
Current and future development is modelled and analyzed on the premise of which 
land use activity gives the highest rate of return for a specific area to a local 
government. The rate of return is measured in terms of land or property taxes generated 
by the land use activity. 
Chapter 8 focuses on the evaluating the land use scenarios and their respective models. 
Each model and their subsequent results(s) are compared to local regional and state 
planning goals and objectives which are outlined in Chapter 2, 3, 4 and 5. To assist 
in the scenario evaluation process an efficiency index is developed which measures 
the strengths and weaknesses of each scenario against a set of prescribed standards. 
Chapter 9 summarizes the research and provides conclusions and recommendations 
developed from the research activity. The chapter ends with recommendations as to 
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where future research could be developed in relation to the work that was undertaken 
and documented in the thesis. A separate bound series of Appendices on each of the 
two study locations accompany the thesis. 
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Chapter 2 Land Use Planning Theory and Models 
Introduction 
Chapter 2 involves a literature review of planning theory, GIS models and scenario 
planning frameworks appropriate to explaining the historic and current development 
patterns in the two study locations. 
Land Use Theories 
 
“The theoretical literature on land use change contains a considerable variety of 
theories where land use is treated explicitly and is the direct object of theoretical 
inquiry” (Briassoulis 2010). 
 
The word theory originates from the Greek language and literally means “looking at 
something,” or “observing something.” Consequently, it denotes “knowledge” – the 
result of observation. A theory is considered “a set of connected statements used in the 
process of explanation” (Johnston 1944). 
 
Chapin and Kaiser define theory as “a system of thought which, through logical 
constructs, supplies an explanation of a process, behaviour, or other phenomenon of 
interest as it exists in reality” (Chapin 1979). 
 
These definitions, in part, provide a construct as to what constitutes a theory. The next 
step in reviewing the literature is to determine how many categories or types of land 
use theory exist and which ones are applicable to explain the historic and current 
development patterns of the two case study sites. 
 
Briassoulis (2010) identified 6 major categories of land use change theories that 
included: 
 
1. Individualist/behaviourist theories and institutional/structuralist theories; 
2. Descriptive, explanatory, and normative theories; 
3. Theories of urban, regional and global land use change; 
4. Theories of particular types of land use – mainly residential, industrial, 
agricultural and forest land; 
5. Theories prioritizing the economic, social, environmental determinants of 
land use change or particular combinations of them; and 
6. Static, quasi-static and dynamic theories of land use change (however 
counter intuitive static theories of change may sound). 
 
For this research only the following land use theories were examined: 
 
• descriptive, explanatory and normative theories; 
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• theories on urban, regional and global land use change; 
• particular types of land use change, and 
• economic and social or the environmental determinants of land use change. 
 
The criteria employed in the literature review stressed that each theory reviewed had 
to explain a facet of urban development for the two research sites. 
 
Individuality Behaviour Theories 
There are 3 micro-economic based theories relating to the analysis of land use 
patterns and their changes over time. They are Von Thunen’s (1783-1850) Agricultural 
Land Rent Theory of 1826, Alonso’s Urban Land Rent Theory from the 1950s through 
1960s, and the agency-based theories on urban and regional structure from the 1970s 
through to the 1980s. 
These theories look at the roles agents play in changing land use patterns on a micro- 
scale and also look at profit maximization out of land use change. Each theory has 
relevance to our two research sites. 
 
“The purpose of Von Thunen’s theory was to prescribe the optimum (most 
economical) distribution of rural land uses around a market town” (Hoover 1984). The 
basic concept Von Thunen used was that of the land rent which was defined as the 
“price for the use of a piece of land” (Hoover 1984). Von Thunen’s analysis concerns 
land that is devoted to growing different types of crops, including forestry. As 
illustrated in Figure 6, land was assumed to be a uniform flat plain with movement 
possible in all directions around a market town located at the centre of the region. Land 
rent varies directly in relation to distance from the centre, the closer to the centre the 
higher the rental costs, the further away from the centre less rent is paid. 
 
 
Figure 6 Von Thunen Agricultural Land Rent Theory 
 
Source: (Briassoulis 2010) 
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Von Thunen’s work was the first to value location and tried to explain the development 
of land use patterns from an economic standpoint. This work pioneered the science 
of urban economics. An exposition of Von Thunen’s theory with several extensions 
can be found in De la Barra 
Following on from Von Thunen (1826) is the Urban Land Market Theory and Alonso’s 
(1964) Urban Rent Theory. These theories or models look at residential market 
behaviour and the resulting spatial structure of an urban area. Both also look at how 
an individual household allocates its budget among 3 components (i.e., housing, 
transport and other goods) with the aim to maximize its satisfaction. The household 
determines the trade-offs it is willing to make among the above three items. In simple 
terms what can you afford to pay for this parcel of land or dwelling and still maintain 
the same lifestyle? 
Residents who cannot afford to purchase a dwelling in an established residential area 
move out to the surrounding peripheral areas as land and dwelling prices are less costly 
than established areas. Residents in the new residential areas pay less for 
accommodation but pay more for commuting to the Central Business District (CBD). 
This theory explains the growth of suburbs and residential sprawl. 
The 3 micro-economic theories provide the key rationale as to how and why the 2 
test locations grew and developed into the spatial form they currently have. 
The rationale is quite simply: the closer the property or dwelling is to the CBD or 
economic centre of a settlement the more valuable it is. Those with greater financial 
resources have the ability to purchase either property or dwellings closer to the CBD. 
 
Descriptive, Explanatory or Normative Theories 
The next set of theories provide an explanation as to the form, type and location of the 
development. 
Multiple Nuclei Theory 
Multiple Nuclei Theory draws on the observation that urban land uses are organized 
frequently around particular nuclei (pre-existing agglomerations or new centres of 
activity), rather than around a single centre. The theory proposed a city structure that 
is schematically similar to Figure 7. The number and functions of the nuclei can differ 
from city to city. 
“The mechanism for change of this structure – the emergence of new nuclei – is 
attributed to: (a) the need for specialized facilities by certain activities, (b) 
agglomeration economies, (c) agglomeration diseconomies, and (d) the effect of the 
city rent rate structure on attracting or repelling certain activities” (Briassoulis 2010, 
p.54) 
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Figure 7 Multiple Nuclei Theory 
 
 
Source: (Chapin 1979) 
 
This theory is similar to that of Von Thunen and Alonso, in that higher income groups 
either live closer to the CBD and the less affluent live further away from the CBD. 
The Multiple Nuclei Theory states that high income groups occupy the most desirable 
locations, while low income residents are clustered in noxious environments. The 
theory asserts that as industrial societies become more complex and wide-ranging in 
their organizational scale, the social composition of city districts changes as a function 
of this increasing (social) differentiation. “The changes residential areas undergo – 
differentiation and segregation – are caused by the changing economic status, extent 
of acculturation to urban ways of living, and ethnic status of individuals and 
households” (Briassoulis, 2010, p.47). 
 
Multiple Nuclei Theory - Hobsons Bay 
Hobsons Bay (Figure 8) has the following characteristics that can be explained by the 
Multiple Nuclei Theory: 
• Hobsons Bay is unique, as it is an amalgamation of former municipalities and 
commercial centres. The commercials centres and municipalities include 
Williamstown, Altona, Newport, Laverton, Spotswood, Seabrook and 
Brooklyn. 
• The industrial/manufacturing/wholesale areas of municipalities and 
commercial centres comply with the Multiple Nuclei Theory. 
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Figure 8 Multiple Nuclei Theory - Hobsons Bay 
 
 
Source: (Victorian Department of Primary Industry 2013) 
 
Multiple Nuclei Theory - Portland 
The Multiple Nuclei Theory does have some historic relevance to Portland, as early 
industrial areas over time became residential areas, farm areas were transformed into 
industrial areas, while low class residential areas became medium and high class 
residential areas after industrial activities were relocated. 
This is shown in Figure 9 with the advent of the second Victorian colonial settlement 
in Portland. The second settlement was involved in whale processing in the 1820s and 
1830s. Once this activity ceased, the settlement became the most fashionable 
residential suburb in the Portland area. 
Figure 9 Multiple Nuclei Theory Relevance to Portland 
 
 
Source: (State Library of Victoria 2012) 
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Concentric Zone Theory 
How a city functions, and where those functions occur, is the basis of the Concentric 
Zone Theory (1925) proposed by Ernest Burgess (1886-1966) (Burgess 1925). 
City patterns consisting of 5 concentric rings containing particular urban functions; 
the centre (“the loop”) is occupied by commercial, administrative, financial, and 
recreational facilities. It is surrounded by “a zone of transition” which is occupied by 
poor and old residential property and run-down areas that have been invaded by 
business and light manufacturing as the CBD expands. The third zone contains the 
homes of the working class while the fourth is a high class residential area (white collar 
and middle-class families). The fifth zone is devoted to suburban and satellite 
development (Briassoulis 2010, p. 53). 
 
Figure 10 Concentric Zone Theory 
 
Source: (Chapin 1979) 
 
As the city grows, each zone extends to the next, outer zone in the process of “invasion- 
succession.” This is the proposed mechanism of change of the Concentric Zone 
Theory, which, however, does not explain the “why” of city growth. 
In the case of Portland and Hobsons Bay, the Concentric Zone Theory provides a 
realistic appraisal of how the two towns grew into their present form. 
 
Concentric Zone Theory Hobsons Bay 
Hobsons Bay (Figure 11) is unique because it is an amalgamation of former 
municipalities and commercial centres that include the commercials centres of 
Williamstown, Altona, Newport, Laverton, Spotswood, Seabrook and Brooklyn. Thus, 
the Concentric Theory has to be applied on a micro-level to explain suburb-by-suburb 
development patterns. Williamstown is the oldest suburb having been established in 
1835. The Williamstown CBD started with the establishment of the port of 
Williamstown and grew in a radial direction from there. Newport and Spotswood were 
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satellites suburbs to the Williamstown main CBD. 
Altona was founded in 1848 with development occurring in two directions along the 
foreshore and gradually spreading inland. Inland development occurred at Laverton 
and Brooklyn during the 1920s, and onward, with the catalyst for developments being 
the Royal Australian Air Force, (RAAF) in the case of Laverton, and industrial 
development in the case of Brooklyn. 
The municipality of the City of Hobsons Bay is both a residential and industrial centre. 
Industrial development represents approximately 30% of the total land mass. The 
amount of land available for future residential development is limited causing the re- 
zoning of industrial land into land available for residential development. This trend 
will continue as surplus industrial land has greater market value as potential residential 
land over its current industrial land classification. 
Figure 11 Concentric Zone Theory 
 
 
Source: (Victorian Department of Primary Industry, 2013) 
 
Concentric Zone Theory Portland 
There was a gradual expansion from the Portland CBD to a transition zone of 
commercial and mixed residential (Circles 1 and 2). Under the Glenelg Planning 
Scheme (2015), the CBD is Zone B1, which allows for a residential component: 
• The zone of low cost homes is in part due to the history of Portland being one 
of the first towns and ports established in Victoria. This area was settled by the 
workers for the port and associated industries. 
• As Portland grew, new suburbs were developed away from the port and its 
associated industries. These areas were more fashionable and were more 
expensive. 
• The commuter zone in Portland has developed in recent years. This area is for 
individuals who prefer the rural lifestyle (i.e., hobby farms). This area has 
larger blocks of land and is situated to the west of Portland. 
Zone of transition 
Zone of High Cost Houses 
CBD 
Commuter Zone 
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These patterns are illustrated in Figure 12, which is a graphic representation of greater 
Portland. 
Figure 12 Concentric Zone Theory and Portland 
 
Source: (Herron 2010) 
 
Radial Sector Theory 
Another theory that is applicable to the two research sites is the Radial Sector Theory 
which was proposed by Homer Hoyt (1895-1984) in 1939. This theory simply states 
that: 
“Similar types of (residential) land uses occupy wedge-shaped sectors 
extending from the city centre along transportation routes. High-rent residential 
areas occupy certain sectors and rents decrease in all directions away from those 
areas. Adjoining residential areas are occupied by intermediate income classes 
while low-rent areas occupy other sectors extending similarly from the city 
centre to the periphery” (Romanos 1976, pp. 153-154). 
 
In this theory, the needs of high income groups dictate the patterns of urban expansion 
and residential relocation. 
 
Figure 13 illustrates the concepts behind the Radial Sector Theory where the 
mechanism of change rests with the changing wealth and spatial preferences of high 
income groups. 
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Figure 13 Radial Sector Theory 
 
Source: (Briassoulis, 2010) 
 
The theory is based on the premise that the wealthy control or influence how land is 
utilized. 
 
“This group of high income individual can cripple the theory of accommodating other 
forces of change such as the influx of a large number of workers drawn by new 
manufacturing who create a demand for low and medium income housing (Romanos 
1976). Hoyt’s Radial Sector concept bears similarities to Burgess’s concentric zone 
concept (Romanos 1976) and it has been criticized for its many defects cited in 
Romanos” (Briassoulis 2010, p 46). 
 
Radial Sector Theory Hobsons Bay 
Hobsons Bay (Figure 14) has the larger and more developed transport network of the 
2 research sites with local and interstate passenger rail, bus service, ferry services to 
Melbourne and a major local and regional road network. 
 
Residential land uses in Hobsons Bay have followed the radial theory with wedge 
shape sectors. Industrial and commercial developments also followed the wedge 
sectors. 
  
27
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
High Class Residential 
High Class Residential 
Figure 14 Radial Sector Theory Hobsons Bay 
 
 
Source: (Victorian Department of Primary Industry, 2013) 
 
Figure 15 Examples of Development in Hobsons Bay Highlighting Radial Sector Theory 
 
Source: (Herron, 2012) 
 
Radial Sector Theory Portland 
Radial Sector Theory (Figure 16) can be used to explain the outward expansion of 
Portland’s city centre along railway, highways and other transportation arteries. Hoyt, 
author of the theory, believed that cities tended to grow in wedge shaped patterns or 
sectors, emanating from the CBD. 
Figure 17 provides a time series illustration of the development of the Portland CBD 
starting in 1900 and culminating in 2010. 
Industrial 
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Figure 16     Radial Sector Theory Analysis of Portland 
 
 
Source: (Herron 2010) 
 
Development in Portland has followed the transport corridors, which supports both the 
Radial Sector and Concentric Zone theories, as above. 
Figure 17 Radial Sector Theory Relevance to Portland 
 
 
Source: (Herron 2010) 
 
Melbourne 
 
 
 
 
 
 
  
 
 
 
 
  
 
 
  
29 
 
 
The 6 theories are summarized as to their respective relevance and importance to the 
two research sites in Table 1 
. 
Table 1 Six Planning Theories Relevance to the Two Study Sites 
Theory Hobsons Bay Portland 
Von Thunen Supports the theory Supports the theory 
Alonso Supports the theory Supports the theory 
Multiple Nuclei The Multiple Nuclei Theory is 
relevant, as Hobsons Bay did 
originate from four separate 
locations 
The Multiple Nuclei Theory does 
have some historic relevance to 
Portland, as early industrial areas over 
time became residential areas. 
Concentric Zone The original four settlements 
that were amalgamated grew as 
the theory predicts 
Portland growth can be justified by the 
theory 
Radial Sector Radial Sector Theory can 
explain the development of the 
four original settlements that 
comprise Hobsons Bay 
Radial Sector Theory can be used to 
explain the outward expansion of 
Portland’s city centre along the 
railway, highway and other 
transportation arteries 
 
 
Economic Social Environmental Determinate Theories 
The next 3 theories – Central Place Theory, Primate City and the Rank Rule – are 
theoretical frameworks that attempt to explain the size and economic activity of a 
location. 
Central Place Theory 
Walter Christaller (1893-1969), in 1933, developed the Central Place Theory (CPT). 
This spatial theory in urban geography attempts to explain the reasons behind the 
distribution patterns, size and number of cities and towns around the world. It attempts 
to recognize the economic relationships between cities and their hinterlands. 
Christaller nominated five sizes of communities. 
The rank order in the Central Place Theory is: 
• Hamlet; 
• Village; 
• Town; 
• City; and 
• Regional Capital (Christaller 1933). 
 
The higher the rank the more services and facilities a community is likely to have. In 
addition, Christaller also believed that: 
 
• The larger the settlements are in size, the fewer in number they will be; i.e., 
30 
 
 
there are many small villages, but few large cities; 
• The larger the settlements grow in size, the greater the distance between them; 
i.e., villages are usually found close together, while cities are spaced much 
further apart; and, 
• As a settlement increases in size, the number of higher-order services will 
also increase; i.e., a greater degree of specialization occurs in the services 
(Encyclopedia Britannica 2014). 
 
Three principles influence Central Place Theory: the marketing principle; the transport 
principle; and the administrative principle. The marketing principle relates to the type 
of goods and services that can be offered and purchased in the respective settlement. 
Christaller’s transport principle states that the distribution of central places is most 
favourable when as many important places as possible lie on one traffic route between 
two important towns, the route being established as straight and as cheap as possible. 
The more unimportant places may be left aside. According to the transport principle, 
the central places would thus be lined up on straight traffic routes which fan out from 
the central point. 
 
Christaller’s administrative principle was based upon the realization that from a 
political or organizational viewpoint it was unrealistic for centres to be “shared”; i.e., 
the largest centres would be the administrative centres for an area. 
 
One of the major criticisms regarding Central Place Theory is that it is too static and 
does not incorporate the temporal aspect in the development of central places, and is 
relevant to agricultural areas but not industrial or post-industrial areas due to 
diversified nature of various services (Openshaw 2003; Smith 1986; Veneris 1984). 
Several studies show that Central Place Theory can describe existing urban systems. 
Smith, for example, was able to delineate medical care regions, describe the hierarchy 
of medical services, the population base required of each medical specialty (threshold), 
the efficiency of regions, and the importance of how an area was settled to the delivery 
of medical care; i.e., according to traffic, market or administrative principles (Smith 
1986). 
 
Central Place Theory Hobsons Bay 
 
Hobsons Bay is difficult to classify using the Central Place Theory, as all of the former 
towns and cities have been incorporated in one super municipality. The former cities 
of Altona and Williamstown do meet the criteria of a city as described by Christaller. 
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Figure 18 Central Place Theory Hobsons Bay 
 
Source: (Herron, 2012) 
 
Central Place Theory Portland 
 
Portland is the major population centre for the Glenelg Shire, having just over 50% 
of the Shire’s total population as indicated in Figure 19. 
 
Figure 19 Central Place Theory Relevance to Portland 
 
 
Source: (Herron 2010) 
Portland complies with all the characteristics of a city. 
 
Primate Theory 
 
Geographer Mark Jefferson (1863-1949) developed the law of the Primate City in 1939 
to explain the phenomenon of huge cities that capture such a large proportion of a 
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country’s population as well as its economic activity. Their sheer size and activity 
becomes a strong pull factor, bringing additional residents to the city and causing the 
Primate City to become even larger and more disproportionate to smaller cities in the 
country. Jefferson’s Primate City Theory has 5 factors: 
• Population; 
• Jobs; 
• Building permits; 
• Demand for land; and 
• 10 year growth rates (Jefferson 1939). 
 
Primate City Theory Hobsons Bay 
 
The Primate City Theory is relevant in that it can provide a structure relating to the 
order of the seven settlements that comprise the Hobsons Bay municipality (Figure 
20). Altona is the administrative centre for Hobsons Bay, with 50% of the population 
and has available land for development. Williamstown is the older settlement and has 
limited growth opportunities. 
 
Figure 20 Primate Theory Hobsons Bay 
 
 
 
Locale Population % of Shire Jobs % of Shire Building % of Shire House construction 
  
         
  
Total 
  
Permits Total 5 Year Total 
 
         
     
2000-2010 
 
2004-2009 
 
         
         
Altona 42018 50.17% 18488 47.03% 1604 49.72% 719 52.25% 
Williamstown 14728 17.58% 7462 18.98% 422 13.08% 185 13.44% 
Newport 11764 14.05% 6081 15.47% 652 20.21% 233 16.93% 
Seabrook 4978 5.94% 2442 6.21% 181 5.61% 10 0.73% 
Laverton 4458 5.32% 1852 4.71% 56 1.74% 37 2.69% 
Spotswood 4169 4.98% 2234 5.68% 189 5.86% 115 8.36% 
Brooklyn 1643 1.96% 753 1.92% 122 3.78% 77 5.60% 
Total 83758 100.00% 39312 100.00% 3226 100.00% 1376 100.00% 
         
Source: (Australian Bureau of Statistics 2012). 
 
 
Primate City Theory Portland 
Six settlements in Glenelg Shire were compared to the City of Portland to illustrate the 
dominance of Portland (Figure 21). 
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Figure 21 Portland Primate City Theory Analysis 
 
 
 
Locale Population 
2010 
% of Glenelg Jobs % of 
Glenelg 
Building 
Permits 
% of 
Glenelg 
Portland 10,000 51% 4,536 50.97% 2,193 76.41% 
Casterton 1,800 9% 1,426 16.02% 280 9.76% 
Heywood 1,200 6% 2,938 33.01% 217 7.56% 
Dartmoor 300 2% n/a n/a 42 1.46% 
Digby 300 2% n/a n/a 5 0.17 
Nelson 300 2% n/a n/a 123 4.29% 
Merino 180 1% n/a n/a 10 0.35% 
Unincorpor 
ated 
5,500 28% n/a n/a 0 0.0% 
Total 19,580 100 100% 100% 2,870 100% 
 
 
Source: (Herron 2010) 
 
As indicated in Figure 21, Portland is the dominant community in the Glenelg 
Shire. It has: 
• 50% of the population; 
• 50% of the jobs; 
• 76% of the building permits from 2000-2010; and 
• 41% of the house construction 2004-2009 (Australian Bureau of Statistics 2010) 
The relative size of Portland in Glenelg Shire draws people from throughout the Shire 
to either visit or work in the community. This activity supports the general concepts 
entailed in the Primate City Theory. 
 
Rank Size Rule 
In 1949, George Zipf (1902-1950) devised his theory of Rank Size Rule to explain the 
size of cities in a country. He explained that the second ranked, and subsequently 
smaller cities, should represent a proportion of the largest city. For example, if the 
largest city in a country contained one million citizens, Zipf stated that the second city 
would contain one-half as many as the first, or 500,000. The third would contain one- 
third or 333,333, while the fourth ranked city would be home to one-quarter or 250,000 
individuals, and so on. The Rank Size Rule postulates that the rank of the city 
represents the denominator in the fraction (i.e., ½, ⅓, ¼, etc.). 
 
Rank Size Rule Hobsons Bay 
The Rank Size Rule, when applied as above, overestimated the projected population 
for seven settlements (Altona, Williamstown, Newport, Seabrook, Laverton, 
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Spotswood and Brooklyn). The resultant shortfall in the actual population versus the 
projected population causes a larger difference in the expected versus actual difference 
between the largest community of Altona and the remaining seven other communities. 
 
Figure 22 Rank Rule Hobsons Bay 
 
 
Locale Population Rank Rule Expected Difference Actual Difference 
 
  
Population Projection 
   
      
Altona 42018 
    
Williamstown 14728 21009 21009 27290 
 
Newport 11764 13866 27984 30254 
 
Seabrook 4978 10505 31514 37040 
 
Laverton 4458 8404 33614 37560 
 
Spotswood 4169 6975 35295 37849 
 
Brooklyn 1643 5967 36135 40375 
 
      
      
 
Source: (Australian Bureau of Statistics, 2012) 
 
 
Rank Size Rule Portland 
In Figure 23, the Rank Size Rule further highlights and validates the current and 
projected population patterns in Glenelg Shire. 
 
Figure 23 Glenelg Shire Rank Rule Theory Analysis 
 
 
Locale Population 
2010 
Rank Rule 
Population 
Projection 
Expected 
difference in 
population 
Actual 
Difference 
in 
Population 
Portland 10,000    
Casterton 1,800 5000 5000 8200 
Heywood 1,200 3339 6667 8500 
Dartmoor 300 2500 7500 9700 
Digby 300 2500 7500 9700 
Nelson 300 2500 7500 9700 
Merino 180 2000 8000 9820 
 
Source: (Herron 2010) 
 
The Rank Size Rule states that the largest town in an area or country would be twice 
as large as the next. In Glenelg Shire’s case Portland is 5 times as large as the next 
largest town (Casterton). Portland’s dominance in the Glenelg Shire is such that the 
combined population of the next 6 towns (Casterton, Heywood, Dartmoor, Digby, 
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Nelson and Merino) is less than that of Portland. 
The result from the Rank Size Rule analysis supports the concept of the Primate City 
Theory in which large cities capture an inordinate share of the country’s population 
and economic activity. 
Table 2 is a summary of the 3 theories and their relevance to the 2 research sites. The 
Rank Size Rule and Primate City theories are not applicable to Hobsons Bay, as it is 
a single city, whereas Portland is a part of a municipality. 
 
Table 2  Summary of Rank Rule, Primate City and CPT Theories to the Research Sites 
 
Location Rank Size Rule Primate City Central Place 
Hobsons 
Bay 
Not applicable Not applicable The development and 
urban structure of 
Hobsons Bay supports 
the theory’s concept 
Portland The development and 
urban structure of 
Portland supports the 
theory’s concept 
The development and 
urban structure of 
Hobsons Bay supports 
the theory’s concept 
The development and 
urban structure of 
Hobsons Bay supports 
the theory’s concept 
 
 
 
Imperial Grid 
The two case study research sites have one thing in common; i.e., their adoption of the 
Grand Model or Imperial Grid, which Great Britain used to plan and plant new settler 
colonies around the world. A summary of the main components of the British model 
of colonial town planning contained eight key features, including: 
1. A policy of deliberate urbanization or town planning, in preference to 
dispersed settlement; 
2. Land rights allocated in a combination of town, suburban and country lots; 
3. The town planned and laid out in advance of settlement; 
4. Wide street laid out in geometric, usually grid form, on an area of one 
square mile; 
5. Public squares; 
6. Standard-sized rectangular plots, spacious in comparison with those in 
British towns of the time; 
7. Some plots reserved for public purposes; and 
8. A physical distinction between town and country usually by a common land 
or an encircling green belt (Home 1997). 
 
The Grand Model for colonial settlement emerged early in Britain’s overseas 
expansion. The model’s essential features were modified and elaborated relatively 
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little over the succeeding two hundred years. Key figures in the evolution of the model 
before 1800 were Lord Shaftesbury (1811-1851), Benjamin Martyn (1698-1763) and 
Granville Sharp (1735-1813). The Grand Model was use in the British colonies in 
North and South America, Africa, the Caribbean, Australia and New Zealand. 
Grand Model Hobsons Bay 
Founded in 1835, Williamstown is the oldest suburb in Hobsons Bay. Figure 24 depicts 
the 1837 map that illustrates how the streets were to be laid out taking into 
consideration the design principles of the Imperial Grid or Grand Design. 
The concepts of rectangular blocks and a grid pattern are self-evident (Figure 24). 
 
Figure 24 Hobsons Bay Imperial Grid 
 
Source: (State Library of Victoria 2015) 
 
Grand Model Portland 
The concept of the Grand Model is very evident in the layout of Portland. Portland 
was surveyed in 1839 by Charles Tyers. 
Figure 25 illustrates the concepts of: 
• A policy of deliberate urbanization, or town planning, in preference to 
dispersed settlement; 
• Wide street laid out in geometric, usually grid iron form, usually on an area 
of one square mile (Percy and Herd Street); 
• Public squares; 
• Standard-sized rectangular plots, spacious in comparison with those in 
British towns of the time; and 
37 
 
 
• Some plots reserved for public purposes. 
 
Are all present in the Portland layout. 
 
Figure 25 Early Portland Planning Map 
 
 
Source: (Herron 2012, State Library of Victoria 2012) 
 
Garden Cities 
“Town and country must be married, and out of this joyous union will spring a 
new hope, a new life, a new civilization” (Howard 1898 in Fishman 1977, p. 23; 
Fishman 1977). 
Ebenezer Howard (1850-1928) of Great Britain is recognized as the “Father of the 
Garden City Movement”. This movement started in the late 1880s and continued 
through to the beginning of World War I. Howard perceived the Garden City as a 
tightly organized urban centre for up to 30,000 residents, and that the ideal Garden 
City possessed nine defining characteristics: 
 
1. “Diverse designs drawing on the Arts and Crafts tradition; 
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2. Six magnificent boulevards – each 120 feet [36.57 m] wide – traversing the 
city from centre to circumference, dividing it into six equal parts or wards; 
3. A central circular space containing about five and a half acres [2.2 ha], laid out 
as a beautiful and well-watered garden; and, surrounding this garden, each 
standing in its own ample grounds, larger public buildings – town hall, 
principal concert and lecture hall, theatre, library, museum, picture-gallery, 
and hospital; 
4. The large central space encircled by the “Crystal Palace” as public park, 
containing 145 acres [58.68 ha], including ample recreation grounds within 
very easy access of all the people; 
5. Around the central park (except where it is intersected by the boulevards) a 
wide glass arcade called the “Crystal Palace”, opening onto the park (in wet 
weather one of the favourite resorts of the people, whilst the knowledge that 
its bright shelter is ever close at hand tempts people into the central park, even 
in the most doubtful of weathers); 
6. Population of 30,000 with about 2,000 in the agricultural estate and 5,500 
building lots of an average size of 20 feet x 130 feet [6 x 39.62 m] in the town 
– the minimum space allotted for the purpose being 20 x 100 [6 x 3048 m]; 
7. A Grand Avenue 420 feet [128 m] wide forming a belt of green upwards of 
three miles [4.82 km] long, dividing that part of the town which lies outside 
the central park into two belts; 
8. Outer ring of factories, warehouses, dairies, markets, coal yards, timber yards, 
etc., all fronting on the circle railway, which encompasses the whole town, and 
which has sidings connecting it with a main line of railway which passes 
through the estate; 
9. A walking city” Howard 1915, p.10). 
These concepts are illustrated in Figure 26. The Garden City would be surrounded by 
a perpetual green belt of farms and parks. Within the city there would be both quiet 
residential neighbourhoods and facilities for a full range of commercial industrial and 
cultural activities. Howard did not conceive the Garden City as a specialized satellite 
town or bedroom community perpetually serving some greater metropolis. 
The Garden City movement and concepts lasted until the outbreak of World War 
II. 
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Figure 26 Garden City Concept 
 
Source: (Freestone 1989) (Freestone, 1989 p2, p12, p.13, p14, p16). 
 
Freestone (1989, p. 202) has written that “Ebenezer Howard had hope for a continent 
of garden cities but the garden suburb, always a more realistic venture, dominated 
the Australian landscape.” 
 
“Various factors inhibited the concept of garden city planning in Australia including: 
• The grid pattern; 
• No heed to contours; 
• No provision of reserves; 
• A plentiful stock of vacant building allotments inherited from the nineteenth 
century; 
• Land being subdivided into parcels too small for the Garden City concept; 
• Shortage of qualified city planners; and 
• Resistance by real estate agents” (Freestone 1989, pp. 202-203).
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The two case study research sites each have components or features that can be linked 
by to the original Garden City concept. 
 
Garden City Hobsons Bay 
Hobsons Bay has elements of the Garden City movement at the suburban level that 
demonstrate “the quintessential garden city environment – a pleasant residential scene 
with the accent of space greenness and community has endured as a planning ideal” 
(Freestone 1989, p.216). 
In 1928, the grid pattern for Altona was changed by the Melbourne Metropolitan Town 
Planning Commission (MTPC) from a grid-iron subdivision approach to a garden 
suburb approach. The MTPC remodelled less than 1% of all metropolitan subdivisions 
from 1920 through 1940. The changes are shown in Figure 27. 
 
Figure 27   Altona from Grid-iron Subdivision to Garden Suburb 
 
 
Source: (Freestone 1989, p. 201) 
 
Garden City Portland 
Portland has an outer ring of industrial and commercial operations, which is one of the 
key components of the Garden City concept. The concept of grand boulevards was not 
possible in a port city. The Portland foreshore, which abuts Bentinck Street, was 
developed in the form of a public park in the 1850’s. 
The past, current and future development of Hobsons Bay and Portland can also be 
explained in part through the use of various planning models. In the next section the 
concept and use of planning models to explain the development patterns of the two 
research sites is examined. 
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Planning Models 
 
A model is graphical, mathematical (symbolic), physical, or verbal representation or 
simplified version of a concept, phenomenon, relationship, structure, system, or an 
aspect of the real world (Business Dictionary 2011, p.1). 
There are many forms of land use planning models. The main categories are: 
• GIS based models;                                                                                       
• Econometric type integrated models; 
• Simulation integrated models; 
• Dynamic simulation models; 
• Integrated land use/transportation models; and 
• Global level simulation models 
 
Table 3 provides a brief summary of the type of model that can be used to study and 
simulate land use change. 
                                                                                                                                                           
Table 3 Types of Modelling Techniques which Can Be Used to Model Land Use Change 
 
 
Modelling of Category Techniques 
 
 
Representative Model 
Statistical Models and Econometric Linear Regression Models Econometric 
Models (EMPIRIC) Multinomial Logit 
Models 
Canonical Correlation Analysis Model 
Spatial Interaction Models Potential Models 
Intervening Opportunities Model 
Gravity/Spatial Interaction Models 
Optimization Models 
 
Linear Programming Models 
Dynamic Programming Models 
Goal and Hierarchical Programming Models 
Utility-maximization Models 
Integrated Models Econometric-type Integrated Models 
Gravity Spatial Interaction Based and Lowry Type 
Integrated Models 
Simulation Integrated Models 
Input-output Based Integrated Models 
Other Modelling Approaches Natural–Sciences-oriented Modelling Approaches 
Markov Modelling of Land Use Change GIS Based 
Modelling of Land Use Change 
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Model Rationale 
There are countless land use planning models in existence today. The land use model 
section was structured to provide the reader with a broad understanding of the types 
and styles of land use models that are available for use by today’s land use planners 
and the relevance of each model to the 2 research sites. 
 
Each of the reviewed land use models or modelling techniques have inherent strengths 
and weaknesses. 
Representative models from the 5 categories of modelling techniques were used in 
the research methodology to develop the three research scenarios (i.e., Scenario 1, 
“Continued Growth,” and Scenario 2, “Maximizing the Rates Base,”). 
The representative models used in the research were: 
• Economic models; 
• Potential models; 
• Linear Programming models; 
• Input-output models; and 
• GIS based modelling of land use change 
 
 
Economic Models Introduction 
Models or modelling techniques such as: econometric type integrated models; 
simulation integrated models; dynamic simulation models; integrated land 
use/transportation models; and global level simulation models were developed before 
the advent of GIS. 
These types of models became identified or known under a series of names or banners 
including integrated, comprehensive or general land use models (Briassoulis 2010, 
p.152). 
These models first appeared in the 1960s during the quantitative revolution in urban, 
regional and geographic analysis. The term integrated has come to dominate the 
literature since then. Today’s integrated model is a model that considers in some way 
the interactions or relationships between two or more components of a spatial system, 
be they economic activity, regions, society and economy, environment and economy 
and so on. “A common characteristic of integrated models is that they are large scale 
models” (Briassoulis 2010, p.153). Integrated models traditionally have had five 
dimensions or themes relating to their composition and construction. These 
dimensions can be classified as: 
 
1. “Spatial integration, where the horizontal and/or vertical interactions among 
spatial levels are emphasized with respect to the subject being modelled; 
43 
 
 
2. Sectoral integration, where the model represents the linkages and relationships 
between two or more economic sectors; i.e., retail and housing, and or transport 
and or industry; 
3. Land use integration, in which the model accounts for the interactions between 
more than two types of land use such as residential and commercial or 
residential and manufacturing or residential and transportation; 
4. Economy-society-environment integration, where the model represents the 
linkages between at least two of the several components such as the economy 
and the environment or the economy and energy; and, 
5. Sub-market integration, showing the relationship between supply and demand” 
(Briassoulis 2010, p. 153). 
 
Figure 28 highlights a number of the famous integrated land use models. 
Figure 28 Famous Integrated Models 
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Source: (Briassoulis 2010, p.90). 
 
Relevant models mentioned in Figure 30 will be briefly explained describing key 
characteristics and their relevance to the research undertaken on the 2 case study 
settlements. 
 
Econometric Type Integrated Models (Penn-Jersey/Urban Sim 
Models) 
 
The Penn-Jersey land use model is classified as an econometric model. “An 
econometric model is one of a range of tools used to replicate and simulate the main 
mechanisms of a regional, national or international economic system. Econometric 
models are generally defined by the use that data play in informing the model structure, 
namely to calculate the model’s coefficients through a variety of possible estimation 
methods. In most models that use the label “econometric”, there is usually a mixture 
of those coefficients estimated freely by the data, and those which are fixed, assumed 
or restricted, due to some limitations on data quantity or quality. These restrictions 
or assumptions can often be made according to economic theory, or sometimes use 
results from other data sets where the economic mechanisms are expected to perform 
in similar way” (Briassoulis 2010, p.156). 
Econometric type models present an elaborate but mechanical approach to assessing 
land use changes. This approach is the result of the function of change provided by the 
independent variables when they take into account population growth, income change, 
employment changes, etc. 
There are three main purposes for constructing an econometric model: understanding 
a model can shed light on the relationships between variables; the model presents the 
ability to forecast or predict results; and the model offers the ability to conduct 
scenarios or “what if” questions. 
 
Relevance to the Research Done on the Two Research Settlements 
The econometric model format allowed the research methodology to provide: 
1. An understanding of the land use patterns in Hobsons Bay and Portland; 
2. The ability to forecast future land demand across the 2 settlements; 
3. The ability to develop land planning scenarios that would allow for future land 
use planning and development in the two research settlements areas; and 
4. The population/demographic model for the 2 research areas (which takes into 
consideration the increases/decreases in population and subsequent effect on 
the demand for land). 
The research model takes its form from two econometric models. The first is the Penn- 
Jersey Econometric Model of the early 1970s; and the second is the Urban Sim Model 
developed at the University of Washington. Urban Sim is a software-based simulation 
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model for integrated planning and analysis of urban development, incorporating the 
interactions between land use, transportation, and public policy. 
 
Gravity/Spatial Interaction Type of Integrated Model Lowry Model 
and Garin’s Versions 
This model was developed in 1964 at the University of Pittsburgh covering the 
Pittsburgh metropolitan region. The model assesses the levels of activities and 
translates them into areas of land use by means of land use/activity ratios. This model 
assumes the study area has been divided into a number of zones. The Lowry Model 
describes the land use activities as either population – residential land; service 
employment-service land use; or basic (manufacturing and primary) employment – 
or service land use. The model structure is highlighted in Figure 29. 
Figure 29  The Lowry Model 
 
Source: (Briassoulis, 2010, p. 156). 
 
This model attempts to apportion the various quantities of land to their various current 
land uses or activities. The Lowry Model has a secondary function; i.e., one that would 
significantly benefit the two research sites through the construction of specific retail 
models. 
The Lowry/Garin Model shows that each of the 2 research sites has a different land 
issue regarding the supply and quantity of available land for development. 
Portland has an overabundance of industrial land, an undersupply of commercial land, 
and an adequate reserve of residential land; while Hobsons Bay is constrained by 
metropolitan municipal boundaries and a high level of heavy industry. The Hobsons 
46 
 
 
Bay industrial activity is surrounded with large buffers which reduce the available 
amount of land available for development. 
 
Urban Stocks and Activities Model 
The Urban Stocks and Activities Model is another variation of the Lowry Model. This 
model was developed in the United Kingdom and operates at the town scale. The 
critical difference in the Urban Stocks Model is the introduction of floor space as a 
measure of attraction for a business or commercial location. 
The use of floor space introduces the supply side mechanism of the urban land market 
which was not present in the original Lowry model. 
The Urban Stocks and Activities Model supports the findings that show Portland is 
currently deficient in retail space based on per head of population, with Hobsons Bay 
showing appropriate levels of retail floor space per head of population. 
 
Activity Allocation and Stocks Activity Model 
The Activity Allocation and Stocks Activity Model is similar to the Urban Stocks and 
Activity Model. The Activity Allocation Model operates on an urban or metropolitan 
scale and is used to allocate population and employment to land use zones. 
The Activity Allocation and Stocks Activity Model has relevance to the two research 
sites. The ability to allocate employment to land use zones highlighted the need for 
more commercially zoned land for Portland and the re-allocation of surplus industrial 
land for other purposes. In the case of Hobsons Bay, however, there is a lack of 
residential land coupled with a changing industrial landscape, with manufacturing and 
distribution operations either ceasing or being relocated to the outer western areas of 
the greater Melbourne area. 
 
Simulation Integrated Models 
The Simulation Integrated Models were of particular interest when modelling the 
Hobsons Bay and Portland residential markets. The model under direction of the 
operator was used to force re-allocation of industrial land to residential purposes for 
both settlements. 
 
Urban/Metropolitan Level Simulation Models 
These models were developed in the early 1950s in the United States. The models were 
used to model transport and housing problems. These models did not provide an 
integrated focus or solution to land use change as these early models only focused on 
a particular issue or subsystem (i.e., the demand and supply for housing, the allocation 
of housing in each housing submarket, and the disaggregation of the housing market 
to capture the spatial variability of the housing market). 
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Dynamic Simulation Models Dortmund Model 
This model embodies the economic and demographic development of Dortmund in 
Germany. The model simulated the location decisions of industry, residential 
developers and households resulting in the application of migration and commuting 
patterns on land use development and subsequent impacts on public programs and 
policies in the areas of industrial and housing development. The location decision 
processes of industrial firms and residential developers provided an insight into what 
factors needed to be taken into consideration when developing the constraints sections 
for the build-out, suitability and allocation processes in order to reduce the industrial, 
residential and commercial land use conflicts. 
 
Regional Level Simulation Models 
 
CLUE Modelling Framework (Conversion of Land Use and Its Effects) 
 
This model was developed at the Wageningen Agricultural University in the 
Netherlands. “The best way to describe the CLUE model is that it is an integrated, 
spatially explicit, multi-scaled dynamic, economy-environment-society land use 
model” (Wageningen Agricultural University 2016). 
The model used a two-step process to analyse land use patterns. The first step is 
regression analysis to determine the most important factors of land use at each level 
of level of analysis. The second step is taking the results from the first analysis and 
using GIS technology to visually portray the results and to develop scenarios relating 
to future development. 
“The CLUE framework has a module structure comprised of a Demand, 
Population, Yield, and Allocation Modules. The Demand module calculates the 
demand for the various types of land use based on the national level demand for 
various commodities. The population module provides the necessary 
demographic input to the Demand Module. The Yield Module assesses the yield 
of each of the main land use/cover types as a function of their surface area (in 
each cell of the study area), bio-physical conditions, technology level, 
management level and their general intrinsic cover value. The bio-physical 
conditions considered are slope, altitude, soil drainage and climate. The 
technology level is simulated by using a population proxy. 
The allocation module provides for the actual allocation of the demand for land 
by land use/cover type generated by the Demand module to the cells of the 
study area in accordance with the ability of land in each cell to support the actual 
demand as assessed by the yield module” (Briassoulis, 2010, p.140). 
Aspects of the CLUE framework include the concepts of demand for land and 
population growth. Slope, soil drainage, climate change, sea level rise, transport and 
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industrial buffers were used in the build-out, suitability and allocation functions for 
both research sites. 
The variables include: 
 
Soils Salinity 
Workability 
Wind Erosion 
Slope 
Excavation Salt 
Spray Acidity 
Water and Rain 
Land Instability 
Drainage 
Compaction 
Flooding 
pH 
Native Vegetation 
Structure Decline 
Water Supply 
Microbial 
Soil Absorption 
Water Erosion 
Elevation 
Root Depth 
Water Storage 
Water Logging 
Surface 
Cellular Automata Modelling Framework 
“Cellular Automata attempts to model a variety of complex, dynamic, socio-economic 
and environmental phenomena” (Tobler 1979, p 379). 
Tobler defined these automata as: “A cellular automation consists of an array of cells 
in which each cell can assume one of k discrete states at any 1 time. Time progresses 
in discrete steps and all cells change states simultaneously as a function of their own 
state, together with the state of cells in their neighbourhood, in accordance with a 
specified set of transition rules” (Tobler 1979, p.379). 
Cellular Automata was the basis for the change in scenario 2 (maximizing a council’s 
rate bases through altering the land use composition of each study location (i.e. 
Cellular Automata) (Tobler 1979, p.379). 
 
IIASA Land Change Model 
The International Institutes for Applied Systems Analysis (IIASA) Land Use Change 
(LUC) project has developed a modelling framework for “the analysis of spatial and 
intertemporal interactions among various socio-economic and bio-geophysical 
factors that drive land use and land cover change” (Briassoulis 2010, p. 210). 
The modelling framework is intended for use in various policy and decision making 
settings where land use change is directly or indirectly implicated. The overall 
modelling framework is depicted in Figure 30. 
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Figure 30 The International Institutes of Applied Systems Analysis Land Use Change Model 
 
Source: (Briassoulis 2010, p.220). 
 
The model bears a striking resemblance to the modelling capacities of Community 
Viz. The similarities between the IIASA/LUC modelling framework and the 
Community Viz research capacities are: 
 
IIASA Community Viz 
Climate System Model Climate System Model 
Land Use Land Use 
Demography, Urbanization, Lifestyles Demography, Urbanization, Lifestyles 
Land Resources Land Resources 
Land Cover Impacts Land Cover Impacts 
Land Evaluation Land Evaluation 
Land Productivity Land Productivity 
Hydrology Hydrology 
Vegetation Vegetation 
Land Use Types Land Use Types 
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IIASA Community Viz 
Non-land Economic Sectors Non-land Economic Sectors 
Technology and Infrastructure Technology and Infrastructure 
Economy Economy 
Landform Soils Landform Soils 
Land Degradation Land Degradation 
 
 
 
Natural Sciences Oriented Modelling Approaches 
“Modelling of land use change has been undertaken primarily in the 
disciplines of geography, regional science, and urban and regional economics. 
Planning and related fields have mostly borrowed from these principal 
disciplines although exceptions do exist especially in contemporary times 
when disciplinary boundaries become blurred and fuzzy. Modelling of land 
use change, however, has been historically and is currently the subject of other 
disciplines such as ecology, landscape ecology, forest science, soil science, 
and environmental science, in general. The models developed in these 
disciplines have a common characteristic; namely, they are natural sciences- 
based placing a heavy emphasis on the bio-physical aspects (determinants and 
impacts) of land use change and, at times, almost ignoring the socio-
economic, institutional, political, and other determinants. They cover a variety 
of levels on the spatial and the temporal scales. Frequently, they are called 
land cover change or land use/cover change (and not land use change) models 
as, at higher spatial levels especially, land cover dominates which may or may 
not be associated with land use (as it is the case with natural vegetation)” 
(Briassoulis 2010, p.171). 
Natural science models were taken into consideration when the Portland Land Use 
Model (Herron 2012) was developed. The key characteristics of bio-physical aspects 
and land change were incorporated into the model. 
 
Landscape Ecology Models 
“Landscape ecology models are a general category which includes models 
used to analyse landscape patterns, associated characteristics and processes, 
and change. Depending on the particular component of a natural ecosystem 
being studied (e.g. a plant or animal species, a particular ecosystem, a 
watershed) there is a wide variety of these models” (Briassoulis 2010, p.171). 
 
The outputs from the Victorian Department of Sustainability and Environment (DSE) 
and Department of Primary Industry (DPI) landscape use models were used as inputs 
in the research analysis. 
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GIS Models 
The development of Geographic Information Systems (GIS) in the last 20 years has 
opened new horizons for the management and manipulation of spatial data sets. GIS 
technology has played a major role in the development of new techniques for spatial 
analysis, while spatial analysis has evolved considerably over the last 40 years, 
offering many and diverse procedures for the analysis of spatial phenomena inclusive 
of GIS. 
 
Two main directions can be distinguished broadly: 
 
• Statistical spatial data analysis – which makes possible the appropriate analysis 
of spatial data, and 
• Spatial modelling – which provides a variety of models for the study of spatial 
phenomena (process, policy, location-allocation, spatial interaction, regional 
economic, spatial choice models) 
 
The analysis of land use change, based on available sets of geo-referenced (spatial) 
data, in a GIS environment involves the coupling or interfacing of spatial analytic 
methods with the GIS capacities. 
 
Types of GIS Analytical Methods 
There are 4 types of GIS analytical approaches to spatial analysis and modelling. 
 
Rule Based Spatial Analysis Method 
One of the most important capabilities of GIS is to interpret and solve spatial problems. 
Generally, researchers use a GIS interface statistics package for spatial analysis. 
“Other approaches for the analysis of spatial data have focused on fuzzy logic, cellular 
automata, neural-networks, and artificial intelligence (AI) techniques (such as rule- 
based systems) with GIS” (Briassoulis 2010, p.177). 
 
A rule based framework performs major roles in extracting hidden items of 
information through the use of: 
1. The “collection of facts”; 
2. “Rules describing the relationship between/and within the facts”; and 
3. “Intelligent mechanisms for deductive reasoning,” i.e., to produce “intelligent 
conclusions 
 
Relevance of This Type of Spatial Method to This Study 
The rule based approach was used to develop the indicators that reflect the impact or 
performance measure that applies to an entire scenario. Each indicator is derived from 
a calculation based on an impact model. An impact model may be as simple as a 
number or an assumption; it may be a single Community Viz formula. 
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Knowledge Bases Spatial Method Approach 
“Knowledge-based approaches employ equations/relationships – developed outside 
the GIS – to data sets in the geographic database” (Briassoulis 2010, p.177). 
 
Knowledge based systems are artificial intelligent tools working in a narrow domain 
to provide intelligent decisions with justification. Knowledge is acquired and 
represented using various knowledge representation techniques, rules, frames and 
scripts. The basic advantages offered by such system are documentation of knowledge, 
intelligent decision support, self-learning, reasoning and explanation. 
 
An example of a knowledge based GIS is the United Nations Environment Programme 
(UNEP)/United Nations Centre for Human Settlements (UNEP/UNCHS). It had the 
ability to: 
 
1. “Store and offer an easily accessible repository of domain knowledge 
concerning various development actions (Project Impact Identification 
Checklist) along with a set of generic rules for assessing their potential 
conflicts with environmental resources/hazards (Development-Environment 
Interaction Matrix)”; 
2. “Provide automated procedures (reasoning capabilities) for identifying 
concerns in site-specific development-environment compatibility 
assessment”; 
3. “Facilitate spatial data visualization, query and retrieval by the users not trained 
in GIS”; and 
4. “Display information concerning development-environment impacts in the 
language familiar to the user” (Vlado 1993, p. 40). 
 
The rules based and knowledge based GIS approaches are very similar. Both 
approaches use a system of rules and prior knowledge. Knowledge based analysis was 
used to identify and classify areas that show characteristics of established land use 
categories. These established categories or classes have been determined through the 
use of a rules based spatial analysis method. 
 
Relevance of This Type of Spatial Method to This Study 
The knowledge based analysis approach was used to classify certain data elements that 
were used in the development of the Portland Land Use Model (Herron 2012) noted 
above. 
 
Inductive-Spatial Method Approach 
“Inductive-spatial approaches employ spatial analytical techniques (spatial statistics) 
to identify relationships between data sets in the geographic database” (Wikipedia 
2015) 
 
The techniques are similar to regression, trend analysis, auto-correlation and cross 
tabulation. These techniques were used to identify trends after the initial analysis was 
completed. 
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Relevance of This Type of Spatial Analysis to This Study 
This type of analysis provided the quantitative data used to develop the planning 
scenarios. 
 
Geographic Spatial Analysis Approach 
This approach uses overlays and overlay manipulation to analyse several attributes 
in a specific study area. The use of overlays was used to produce all of the analysis 
for the two research sites. The description of land use change can be performed by 
overlaying land use maps from different time periods to identify the location and assess 
the magnitude of change. 
 
Land Use Change Models 
Two documents provided the greatest insight into the field of computer based land use 
models. The first, by Wegener and entitled “Current and Future Land Use Models,” 
states: 
“This new interest in land use models also presents new challenges to the land use 
modelling community. A new generation of activity-based travel models and new 
neighbourhood scale transportation planning policies require more detailed 
information on household demographics and employment characteristics and the 
location of activities” (Wegener 1995, p.1). 
Wegener reviewed 20 international land use models as to functionality, inclusive of 
the theory upon which the model was based, and the planning policies which were 
thereafter developed based on the model. To be included in the review, the type of 
model was delimited. Only models that met the following criteria were reviewed by 
Wegener: 
 
“Mathematical model implemented on a computer and designed to analyse and 
forecast the development of urban or regional land use systems. The models 
must be comprehensive, i.e. they must integrate the most essential processes of 
spatial development; this implies that they must include at least urban land use, 
where land use denotes a range of land uses such as residential, industrial and 
commercial. The models must be operational in the sense that they have been 
implemented, calibrated and used for policy analysis for at least one 
metropolitan region” (Wegener 1995, p.2). 
 
The models and their respective locations are shown in Figure 31. As indicated in the 
figure, there are three areas of land use model concentration: i.e., North America, 
Europe and Asia. 
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Figure 31 Map of Active Urban Modelling Centres 
 
Source: (Wegener, 1995, p.3). 
 
Thirteen models were selected by Wegener for a detailed review. The review was 
based on published information on the respective models   (Table 4)                                               
. 
Table 4 The Thirteen Models Not Selected for Detailed Review 
 
Location Model Model History 
Chicago Catlas Developed in the early 1980s 
for transport 
New York Various Models Transport demographics 
Paris Various Models Population models 
Stockholm Transloc Transportation and location 
model 
Turin Various models Demographic Models 
Nagoya Calutas Land Use Transportation 
Kyoto Kyoto Urban Density model 
Melbourne Topaz Optimal placement of 
activities in zone model 
 
 
 
The rationale for not reviewing these models was based on the premise that the models 
were still being developed and results generated by the models could not be properly 
tested and verified at the time of the model review publishing date. 
The 12 models that were reviewed are shown in Table 5.
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Table 5 Wegener Review and Summary - Comparisons of Thirteen Selected Land Use Models 
 
 
 
Source: (Wegener, 1995, p. 8). 
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A key concern with these models is how they show or describe the environmental 
outcomes from their respective modelling processes. Figure 32 shows 19 
environmental criteria and whether or not the 20+ models can describe or present 
environmental impacts. This information helped to formulate the selection criteria 
for which model or modelling system was used to conduct this research. 
Not one of the reviewed models could report on all of the indicators. The greatest 
number of reported indicators by any model was seven by the 5-Lut Model by Martinez 
from Santiago, Chile. The lack of environmental reporting capabilities led to the 
determination not to use any of the models reviewed Wegener. Wegener’s review 
highlighted the deficiencies in the environmental reporting abilities of the early land 
use change models. The modelling developed for this research has 100 environmental 
indicators that can be utilized and reported on either a macro or a micro level 
 
.Figure 32 Environmental Impacts Modelled by the Land Use Models Reviewed by Wegener 
 
Source: (Wegener, 1995, p. 17) 
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Projecting Land-Use Change a Summary of Models for Assessing the Effects of 
Community Growth and Change on Land-Use Patterns (US. Environmental 
Protection Agency 2000) set out a methodology to select a land use change model. It 
identifies a five step process. The process is shown in Figure 33. The criterion that 
was most important for this research to examine and address was Step 5, or choosing 
the right model. 
Figure 33 Five Step Process for Selecting a Land Use Change Mode 
                                                                                                                                                        
 
Source: (US Environmental Protection Agency 2000, p.16). 
 
Thirteen criteria were developed by the EPA to critique 22 land use models. 
 
The basis for selecting or choosing the right model was based on the following 
criteria: 
• Relevancy: Does the model provide pertinent information that meets the 
analytical needs of the project; 
• Resources: Are the models and the computer requirements and staff needed 
to support the system within the project’s budget; 
• Model support: Do the model developers, or does the model itself, provide 
sufficient support to understand and implement the model; 
• Technical expertise: Does the organization have the technical expertise 
required to use, calibrate and interpret the results of the model; 
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• Data requirements: Does the organization have or can they obtain the data 
necessary to run the model; 
• Accuracy: Are the projections generated by the models reliable to a degree 
that it is useful to the community; 
• Resolution: What amount of land and what level of detail can be modelled in 
a single scenario; 
• Temporal capabilities: Can the model project outcomes for multiple time 
periods; 
• Versatility: Can the model project outcomes for multiple variables (i.e., land 
use, transportation, employments, housing and environment); 
• Linkage potential: Can the model be linked to other models; 
• Public accessibility: Can the model be run in an interactive public 
environment and display the results in a manner that is comprehensible to the 
general public; 
• Transferability: Can the model be applied to other locations; and 
• Third-party use: How extensively has the model been used in real world 
situations. 
 
 
 
The models chosen by the EPA were: 
• California Urban Futures (CUF-1) 
• California Urban Futures second 
generation (CUF-2) 
• The Californian Urban and Biodiversity 
Analysis Model (CURBA); 
• DELTA; 
• The disaggregated Residential Allocation 
Model of Household Locating and 
Employment Allocation Model; 
• Growth Simulation Mode (GSM); 
• INDEX; 
• IRPUD 
• Land Transformation Model (LTM); 
• Land Use Change Analysis System 
(LUCAS); 
• Markov Model of Residential Vacancy 
Transfer; 
• MEPLAN 
• METROSIM 
 
• Sub Area Allocation Model Improved 
Method (SAM); 
• The Sleuth Model (Cellular Automata) 
(SLEUTH); 
• Smart Growth Index; 
• Smart Places; 
• UGROWTH; 
• UPLAN; 
• UrbanSim; and 
• What if? 
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The results for urban land use categories, comparative functions, cost and spatial 
resolution are listed below. (Tables 6-9) 
The functionality, cost and spatial resolution of the 22 land use change models studied 
by the EPA influenced the direction of this research. 
What the EPA review accomplished was to show that none of the reviewed models 
had the ability of analysing or doing a micro (single parcel) and macro (large areas 
including entire towns) analysis on a variety of land use forms using an inexpensive 
system. 
Table 6 Urban Land Use Categories 
 
Source: (US Environmental Protection Agency, 2000) p.A.9 
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Table 6 Continued 
 
Source: (US Environmental Protection Agency, 2000) p A10 
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Table 7 Comparative List of Model Functions 
 
Source: (US Environmental Protection Agency, 2000 p. A13 
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Table 8 Software/Model Co 
 
 
Source: (US Environmental Protection Agency, 2000) p. A. 7) 
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Table 8 Continued 
 
Source: (US Environmental Protection Agency, 2000) p. A8. 
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Table 9 Model Spatial Extent 
 
Source: (US Environmental Protection Agency, 2000) p. A 20 
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Table 9 Continued 
 
Source: (US Environmental Protection Agency 2000, p.21). 
 
The EPA review was instrumental in encouraging further review and testing of urban 
planning software to find a suitable platform that could be used in the Portland and 
Hobsons Bay research. 
The research platform had to have the following characteristics: 
• Model support; 
• High level functionality; 
• Resolution at both the macro and micro level; 
• High level accuracy; 
• Temporal capabilities; 
• Versatility; and 
• Low cost 
 
Summary of Current Research Relating to the Integration of Land Use 
Modelling GIS and City Sustainability 
A literature search and review focusing on land use modelling through the use of 
geographic information systems and city sustainability was undertaken using the 
ProQuest database. The goal was to identify any scholarly publications for the 2014- 
2016 period that contained similar research objectives such as: 
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1. Testing of a suite of GeoDesign planning tools (Community Viz and Land 
Use Designer) for undertaking economic and land use modeling; 
2. Development of spatial planning framework for the generation of land use 
planning scenarios; 
3. Formulation of a number of land use planning scenarios; and 
4. Identification of the strengths and weaknesses of the two developed spatial 
planning models. 
 
The search identified that over 1500 Master’s and PhD theses had been published 
related to the usage of GIS for studying city sustainability. Using the goals and 
objectives from this research project as selection criteria, 8 recent publications were 
identified as having similar research pursuits. 
For example, Site Suitability for Industrial and Commercial Development in Illinois 
(Emmons 2014) used GIS siting analysis models to explore potential areas for 
economic development. Ten variables were analysed to determine suitable sites for 
economic development based on physical variables, transportation variables and 
public utility infrastructure variables. 
Site suitability maps were developed that displayed multiple areas of high suitability 
for light industrial and commercial development. Emmons’ research is similar to the 
research contained in this dissertation in the development of suitable areas using a 
multiple criteria decision making process. The research contained in this dissertation 
uses multiple criteria for not only the selection of industrial and commercial locations, 
but adds the extra dimension of residential location analysis. 
Spatial Decision Support Systems in Sustainable Urban Redevelopment (Johnson- 
Ferdinand 2014) was also examined. Similarly, incorporation of the role of spatial 
decisions support systems for sustainable urban re-development was a key decision 
in the research prospectus for the Portland and Hobsons Bay study. Johnson-
Ferdinand presented a new framework which used decision support systems to 
consolidate data and present the data to decision makers. The tools contained key 
sustainability indicators to prioritize re-development areas. The primary aim of 
Johnson-Ferdinand’s research was to advance knowledge of new concepts for 
sustainable urban redevelopment using decision frameworks. 
Johnson-Ferdinand used a third party sustainability rating system to determine 
sustainability in her research. This approach was mirrored in the research contained 
in the Portland and Hobsons Bay study, as the STAR Communities sustainability 
rating system was utilized to evaluate the impacts of Scenario 1 and 2 on the 
landscape and urban ecology of the two sites. 
Urban Growth Simulation through Agent Integrated Automata (Dahal 2014) focused 
on urban growth simulation and was a key component of the research contained in the 
present dissertation. 
  
 
67
The research goal of both dissertations was to build a model for simulating urban 
growth and producing different future scenarios. Dahl’s model used irregular 
geometries for subdivision of developable lands into residential parcels. This function 
was undertaken in Scenario 2 through Land Use Designer, as re-calculated land shapes 
and property values. 
Land changes are complex and dynamic processes that involve human and natural 
systems interacting over space and time to reshape the Earth’s surface (Lui 2014). In 
Integrating Geographic Information Technologies for Land Change Analysis and 
Modeling in an Urban Area (Lui 2014) the primary objective was to investigate the 
feasibility and applicability of integrating various geographic information 
technologies to improve the understanding of land change dynamics in a complex 
urban environment. One of the developments was an agent based model that could 
simulate the residential development decision making process and emergent land use 
patterns. 
Lui’s developments mirror what was undertaken for Scenario 1 in the present 
dissertation. In Scenario 1, “Continued Growth,” social, economic and environmental 
factors were integrated into a series of simulations to portray a complex of indicators 
(over 100) relating to the factors such as: CO auto emission; CO² auto emissions; flood 
plain area and percentage; residential energy and water usage; population density; job 
density; distances to schools, parks amenities and points of interest; agriculture, 
commercial, government, industrial and open space areas and percentages relating to 
total land area; number of dwelling units; transportation infrastructure; and infill 
percentage. 
Spatial structure of a city is a key determinant of its socio-economic well-being, and 
there is a growing interest in models that investigate the relation between spatial 
structure and sustainable urban development (Abutalebpur 2015). In Eco-town: An 
Integrated Modelling Framework for Simulating the Effects of Urban Morphology 
on Sustainable Development (Abutalebpur 2015), Abutalebpur developed a 
framework to examine spatial structure and sustainable development. Abutalebpur’s 
work is similar to analysis conducted for Scenario 2 in the present dissertation. 
Socio-economic changes and land use were elaborated upon by Hubacek in The Role 
of Land in Economic Development: A Structural Approach Towards Sustainability 
(Hubacek 2000). Hubacek’s work addresses how change in land availability affects 
the local economy and society. Hubacek examined the changing land use patterns 
regarding forestry production and converting large tracts of forest land into possible 
alternative uses. This was the dilemma encountered in Scenario 1, with the conversion 
of land dedicated to manufacturing and industrial activity in Hobsons Bay to 
residential and mixed use activities. 
Houston, Texas has experienced rapid population growth during the past decade. 
Oguz, in Modelling Urban Growth and Land Use/Land Cover Change in the Houston 
Metropolitan Area from 2002-2030 (Oguz 2004), developed a cellular automata model 
that was used to simulate future urban growth in the Houston metropolitan area. He 
designed three scenarios (unlimited growth, moderate growth and managed growth 
with maximum environmental protection) to simulate the spatial consequences of 
urban growth under different environmental conditions. 
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The methodology for scenario development employed by Oguz is similar to the 
scenario development strategy employed in the present dissertation. Scenario 1 has 
three forecast options: low, medium and high. 
In Applying Planning Support Software Technology to Scenario-based Planning for 
Rural Residential Development (Mays 2005) the question of how scenario based 
planning could assist in evaluating future rural residential development in Wyoming 
was the focus of work undertaken. Mays examined whether planning indicators could 
be developed from current land use goals. For her research she used Community Viz 
software to create two alternative land use patterns. Scenarios were constructed to 
illustrate plausible future land use patterns with corresponding land use indicators. The 
indicators were compared to determine their compatibility in achieving the stated land 
use goals. 
This work is similar in scope, methodology and software selection to the one used 
for the present dissertation. 
 
Parametric Modelling 
Parametric design is a process based on algorithmic thinking that enables the 
expression of parameters and rules that, together, define, encode and clarify the 
relationship between design intent and design response (Jabi 2013). 
Parametric design is a paradigm in design where the relationship between elements is 
used to manipulate and inform the design of complex geometries and structures. 
The term parametric originates from mathematics parametric equation and refers to 
the use of certain parameters or variables that can be edited to manipulate or alter the 
end result of an equation or system. While today the term is used in reference to 
computational design systems, there are precedents for these modern systems in the 
works of architects such as Antoni Gaudí (1852-1926), who used analog models to 
explore design space (Frazer 2016).  
Parametric modeling systems can be divided into two main types: 
• Propagation-based systems where one computes from known to unknowns 
with a dataflow model; and 
• Constraint systems which solve sets of continuous and discrete constraints 
(Woodbury 2006). 
Parametric urbanism is concerned with the study and prediction of settlement patterns. 
Architect Frei Otto (1925-2015) distinguished occupying and connecting as the 2 
fundamental processes that are involved with all urbanisation. His studies looked at 
producing solutions that reduced the overall path length in systems while maintaining 
a low average detour factor or facade differentiation. 
 
The design of an urban plan involves a complex interpretation and management of 
morphological structures, existent and proposed, as well as several kinds of 
measurements of the urban environment – again, existent and proposed – from which 
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several urban indicators can be calculated and used for supporting design decision. 
Typically, design models are developed on different software than the ones used to 
perform analysis. For designing, urban designers use CAD (Computer Aided Design) 
platforms and for analysis they traditionally use Geographic Information Systems 
(GIS) or other topology based software (Beirão 2015). 
 
Designing urban plans involves the use of knowledge far beyond the mere proposal of 
a layout. Designing specific layouts is not even considered to be a good strategy to 
deal with the complexity of contemporary city developments (Beirão 2015). 
 
The geometric model of a plan can be defined as a parametric system in which a user 
may dynamically manipulate different solutions and the calculations can be extracted 
from that geometric model. The main problem lies in defining a parametric design 
system that allows designing plans for any context in a compatible way with common 
urban design practices and fulfilling designers’ idiosyncrasies. Additionally, typical 
analytical procedures in urban design processes are done in GIS platforms because 
they allow the assessment of large geographic databases containing information that 
can provide support for decision-making. Considering that there are many constraints 
regarding interoperability between CAD and GIS, an easy flow between analytical 
procedures and design procedures has been till today a difficult task to implement 
(Beirão 2015). 
 
Smart Cities require knowledge-based and performance oriented approaches to urban 
design and planning involving stakeholders from different backgrounds and domains 
of expertise, ensuring and sharing multiple levels of information, at multiple scales of 
analysis and intervention (Gil 2015).  
 
The particular situation of urban design emphasizes even more the role of analysis 
during the design process. There are many reasons for this: (a) urban design deals with 
cities which are complex non-linear systems (Portugali, 2000); (b) urban design tries 
to plan for futures which are difficult to predict for short and medium term and almost 
impossible to predict in the long term; (c) urban design involves many agents who can 
in some way influence decisions; (d) there is no objective defensible procedure that 
may identify a single solution as adequate for an urban space or neighbourhood (Jenks 
& Dempsey, 2007), nor is there any objective way of defining an agreement regarding 
a definition of what might be good or bad urban design solutions (Beirão 2015). 
 
The concept of City Information Modelling has evolved from parametric modeling 
(CIM). CIM is more than an amalgamation of all the BIM models: 
• CIM represents higher level networks of infrastructure, governance and human 
activity and ultimately forms the structure that holds all BIM models together; 
• CIM allows the description, visualisation, analysis and monitoring of the urban 
environment to support urban design and planning from the very local to the 
regional; 
• CIM meets the needs of the various stakeholders with specific design and 
decision support tools; and 
• The backbone of CIM is an integrated, cross-disciplinary, spatial data model 
based on open standards. 
 
Figure 34 shows the components of a CIM model. 
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Figure 34 Components of a CIM Model 
 
 
Source: (Xu 2013) 
 
Figure 35 shows the various levels of CIM maturity. 
 
Figure 35 CIM Maturity 
 
 
Source:(Gil 2015) 
 
The Community Viz software that was used to develop both research land use 
scenarios is at level 2 in the CIM hierarchy as shown in Figure 36. 
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Figure 36 Community Viz   software in the CIM hierarchy 
 
 
Source:(Gil 2015) 
 
The idea that the topological structure of urban settlements plays a fundamental role 
in the definition of its social, spatial and economic behaviour has been much stressed, 
especially in space syntax research (Hillier, 1996). This concept, which correlates the 
dynamics of urban settlements with their topological structures, has intensified the use 
of GIS software for spatial analysis either by using traditional geographic analysis or 
by using plug-ins for GIS, be it space syntax (Hillier & Hanson, 1984), place syntax 
(Stahle et al., 2007), or other topology based methods. Therefore, urban analysis is 
related with GIS imposing a practice that tends to separate analysis processes from 
synthesis processes due to their specific specialized practices 
The structure or backbone of a CIM model is shown in Figure 37. The backbone shows 
both the urban environment and the design process. 
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Figure 37 CIM Backbone 
 
 
Source:(Gil 2015) 
Figure 38 show the entire urban design generation process using the City Information 
Modelling process. 
Figure 38 Urban Design Process using CIM process 
 
 
 
Source: (Gil 2015) 
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CIM modelling was a key component in the development of both land use scenarios 
used in this research. 
Landscape Analysis 
Landscape ecology has two central themes which give it meaning, purpose, and unity 
as a field of study. The first theme emphasizes the need to accommodate living things 
and their environments (Maguire 1978). It is closely tied to the second theme, which 
is a desire to maintain or create a sense of place, orientation, and order with respect to 
the users of those environments (Eliade 1961; Dubos 1961; Seddon 1972). 
Ian McHarg in 1969 proclaimed “Man is that uniquely conscious creature who can 
perceive and express. He must become the steward of the biosphere. To do this he 
must design with nature” (McHarg 1969). McHarg is credited with being the father of 
map overlays, which had a major impact the development of GIS. A Map overlay is a 
spatial operation in which 2 or more maps or layers registered to a common coordinate 
system are superimposed, either digitally or on a transparent material, for the purpose 
of showing the relationships between features that occupy the same geographic space 
(Figure 39). 
 
Figure 39 McHarg’s Map Layering Concept 
 
 
 
Source: (Rogers 2015). 
 
The starting point in McHarg’s analysis was usually a physiographic section. McHarg 
argued that form must not follow function but must respect the natural environment in 
which it is placed. That concept is shown in Figure 40 the placement of the structures 
in the forested slopes is almost unnoticeable. 
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Figure 40 McHarg’s Physiographic Section 
 
Source: (Rogers 2015). 
 
Once the physiographic features were catalogued as separate maps, McHarg would 
then overlay these to create a composite map illustrating physiographic obstructions. 
Areas containing multiple features would appear as the darkest might be valued more 
than lighter areas (Figure 41). 
Figure 41 Physiographic Features 
 
 
Source: (Rogers 2015). 
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McHarg's process was to create a spatially correct, graphic model (of the existing 
conditions, opportunities, and constraints), to test alternative solutions, and to 
determine what was thought to be the best possible option. The case examples McHarg 
provided were arguments for the collection of detailed information specifically 
pertinent to the needs of his clients (McHarg 1969). 
 
Figure 42 Completed Overlays 
 
 
 
Source: (Rogers 2015) 
 
Climate Resilience 
Climate resilience can be generally defined as the capacity for a socio-ecological 
system to: (1) absorb stresses and maintain function in the face of external stresses 
imposed upon it by climate change and (2) adapt, reorganize, and evolve into more 
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desirable configurations that improve the sustainability of the system, leaving it better 
prepared for future climate change impacts (Folke 2006; Nelson 2007).  
The key focus of climate resilience efforts and models is to address the vulnerability 
that communities, states, and countries currently have with regards to the 
environmental consequences of climate change. Currently, climate resilience efforts 
encompass social, economic, technological, and political strategies that are being 
implemented at all scales of society. 
 
A climate resilience framework offers contributions that can improve our 
understanding of environmental processes, and better equip governments and 
policymakers to develop sustainable solutions that combat the effects of climate 
change. To begin with, climate resilience establishes the idea of multi-stable socio-
ecological systems. As discussed earlier, resilience originally began as an idea that 
extended from the stable equilibrium view – systems only acted to return to their pre-
existing states when exposed to a disturbance. But with modern interpretations of 
resilience, it is now established that socio-ecological systems can actually stabilize 
around a multitude of possible states. Secondly, climate resilience has played a critical 
role in emphasizing the importance of preventive action when assessing the effects of 
climate change. 
 
Those efforts are expressed in the following model. (Figure 43) 
 
Figure 43 Climate Resilience Framework 
 
Source: (Holling 2005) 
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The theoretical basis for many of the ideas central to climate resilience have actually 
existed since the 1960s. Originally an idea defined for strictly ecological systems, 
resilience was initially outlined by Holling as the capacity for ecological systems and 
relationships within those systems to persist and absorb changes to “state variables, 
driving variables, and parameters” (Holling 2005).  
 
By the mid 1970s, resilience began gaining momentum as an idea in anthropology, 
culture theory, and other social sciences. Even more compelling is the fact that there 
was significant work in these relatively non-traditional fields that helped facilitate the 
evolution of the resilience perspective as a whole. Part of the reason resilience began 
moving away from an equilibrium-centric view and towards a more flexible, malleable 
description of social-ecological systems was due to work such as that of Vayda and 
McCay in the field of social anthropology, where more modern versions of resilience 
were deployed to challenge traditional ideals of cultural dynamics (Vayda 1975). 
 
Eventually by the late 1980s and early 1990s, resilience had fundamentally changed 
as a theoretical framework. Not only was it now applicable to social-ecological 
systems, but more importantly, resilience now incorporated and emphasized ideas of 
management, integration, and utilization of change rather than simply describing 
reactions to change. Resilience was no longer just about absorbing shocks, but also 
about harnessing the changes triggered by external stresses to catalyze the evolution 
the social-ecological system in question 
 
Vulnerability is an essential component of the climate resilience discussion because 
people that are the most likely to experience the majority of negative impacts of 
climate change are those that are least capable of developing robust and comprehensive 
climate resiliency infrastructure and response system. 
 
Vulnerability can mainly be broken down into 2 major categories, economic 
vulnerability, based on socioeconomic factors, and geographic vulnerability. Neither 
are mutually exclusive. As the threat of environmental disturbances due to climate 
change becomes more and more relevant, so does the need for strategies to build a 
more resilient society. As climate resiliency literature has revealed, there are different 
strategies and suggestions that all work towards the overarching goal of building and 
maintaining societal resiliency. There is increasing concern on an international level 
with regards to addressing and combating the impending implications of climate 
change for urban areas, where populations of these cities around the world are growing 
disproportionately high. There is even more concern for the rapidly growing urban 
centers in developing countries, where the majority of urban inhabitants are poor or 
“otherwise vulnerable to climate-related disturbances”(Moench 2012). 
 
Urban centres around the world house important societal and economic sectors, so 
resiliency framework has been augmented to specifically include and focus on 
protecting these urban systems 
The Intergovernmental Panel on Climate Change (IPCC) defines resilience as “the 
ability of a social or ecological system to absorb disturbances while retaining the same 
basic structure and ways of functioning, the capacity of self-organization, and the 
capacity to adapt to stress and change” (Moench 2012). One of the most important 
notions emphasized in urban resiliency theory is the need for urban systems to increase 
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their capacity to absorb environmental disturbances. By focusing on three 
generalizable elements of the resiliency movement, Tyler and Moench’s urban 
resiliency framework serves as a model that can be implemented for local planning on 
an international scale 
. 
Figure 44 Moench Framework for Urban Climate Resilience 
 
Source: (Moench 2012) 
The first element of urban climate resiliency focuses on “systems’ or the physical 
infrastructure embedded in urban systems. A critical concern of urban resiliency is 
linked to the idea of maintaining support systems that in turn enable the networks of 
provisioning and exchange for populations in urban areas (Moench 2012).  
These systems concern both physical infrastructure in the city and ecosystems within 
or surrounding the urban center; while working to provide essential services like food 
production, flood control, or runoff management (Moench 2012).  
For example, city electricity, a necessity of urban life, depends on the performance of 
generators, grids, and distant reservoirs. The failure of these core systems jeopardizes 
human well-being in these urban areas, with that being said, it is crucial to maintain 
them in the face of impending environmental disturbances. Societies need to build 
resiliency into these systems in order to achieve such a feat. Resilient systems work to 
“ensure that functionality is retained and can be re-instated through system linkages” 
(Moench 2012) despite some failures or operational disturbances. Ensuring the 
functionality of these important systems is achieved through instilling and maintaining 
flexibility in the presence of a “safe failure” (Moench 2012).  
Resilient systems achieve flexibility by making sure that key functions are distributed 
in a way that they would not all be affected by a given event at one time, what is often 
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referred to as spatial diversity, and has multiple methods for meeting a given need, 
what is often referred to as functional diversity (Moench 2012). The presence of safe 
failures also plays a critical role in maintaining these systems, which work by 
absorbing sudden shocks that may even exceed design thresholds (Moench 2012). 
Environmental disturbances are certainly expected to challenge the dexterity of these 
systems, so the presence of safe failures almost certainly appears to be a necessity. 
Figure 45 Moench Framework 
 
Source: (Moench 2012) 
The next element of urban climate resiliency focuses on the social agents (also 
described as social actors) present in urban centres. Many of these agents depend on 
the urban centres for their very existence, so they share a common interest of working 
towards protecting and maintaining their urban surroundings (Moench 2012). Agents 
in urban centres have the capacity to deliberate and rationally make decisions, which 
plays an important role in climate resiliency theory. One cannot overlook the role of 
local governments and community organizations, which will be forced to make key 
decisions with regards to organizing and delivering key services and plans for 
combating the impending effects of climate change (Moench 2012). Perhaps most 
importantly, these social agents must increase their capacities with regards to the 
notions of “resourcefulness and responsiveness (Moench 2012). Responsiveness refers 
to the capacity of social actors and groups to organize and re-organize, as well as the 
ability to anticipate and plan for disruptive events. Resourcefulness refers to the 
capacity of social actors in urban centers to mobilize varying assets and resources in 
order to take action (Moench 2012). Urban centres will be able to better fend for 
themselves in the heat of climatic disturbances when responsiveness and 
resourcefulness is collectively achieved in an effective manner. 
The final component of urban climate resiliency concerns the social and political 
institutions present in urban environments. Governance, the process of decision 
making, is a critical element affecting climate resiliency 
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Bio-Urbanism 
Bio-Urbanism introduces new conceptual and planning models for a new kind of city, 
valuing social and economic regeneration of the built environment through developing 
and healthy communities. Thus, it combines technical aspects, such as zero-emission, 
energy efficiency, information technology, etc., and the promotion of social 
sustainability and human wellbeing. In effect, this new paradigm endorses principles 
of geometrical coherence, Biophilic design, BioArchitecture, Biomimesis, etc. in 
practices of design and also new urban policies and, especially Biopolitics to promote 
urban revitalization by ensuring that man-made changes do not have harmful effects 
to humans. Green city standards start inside the designs of each building and continue 
either in unbuilt spaces surrounding buildings or inside complex infrastructural 
networks, connecting buildings and people (Tracada 2013).  
 
Summary of Chapter 2 
 
Chapter 2 introduced the concepts of planning theory, planning models and land use 
change models. Six categories of land use change theory were briefly listed, namely: 
1. Descriptive, explanatory, and normative theories; 
2. Individualist/behaviourist and institutional/structuralist theories; 
3. Theories of urban, regional and global land use change; 
4. Theories of particular types of land use – mainly residential, industrial, 
agricultural and forest land; 
5. Theories prioritizing the economic, social and environmental determinants 
of land use change or particular combinations thereof; and 
Static, quasi-static and dynamic theories of land use change (however 
counter- intuitive static theories of change may sound). 
 
Six theories (i.e., Concentric Zone Theory, Radial Sector Theory, Multiple Nuclei 
Theory, Central Place Theory, Primate City Theory and the Rank Size Rule) were used 
to explain the historic growth and development patterns for the two research sites. 
Additionally, 6 categories of land use planning models were introduced (i.e., GIS, 
econometric type integrated models, simulation integrated models, dynamic 
simulation models, integrated land use/transportation models and global level 
simulation models). The section ended with a discussion on GIS models and the types 
of analytical methods that may be utilized in a GIS model. 
Chapter 2 continued with a review of 22 international land use change models (via the 
EPA study). The models which were reviewed had to meet a specific set of criteria 
that included: 
• Having the ability to analyse and forecast the development of either an urban 
or regional land use system through various land uses such as residential, 
commercial or industrial land uses. 
 
Finally, Chapter 2 concluded with a brief summary of current academic research 
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relating to the integration of Land Use Modelling GIS and City Sustainability. 
The theoretical and practical purpose of this literature review is to pinpoint both the 
historic and current developmental patterns of urban planning via current and past 
models with the two study sites in mind, and to ascertain what specific land use models 
and functions would assist in the modelling of future land use change and 
environmental impacts in Portland and Hobsons Bay. 
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Chapter 3 Research Methodology 
 
The research methodology used for this thesis is a combination of initial work done 
by Pettit (Pettit 2002) which has been augmented with refinements that were 
developed in the Portland Land Use Model (Herron 2013). 
 
The goal of this research design initiative is to supplement and enrich the framework 
devised by Pettit. The 2 research sites represent a regional city (Portland) and a 
metropolitan city (Hobsons Bay). 
 
Figure 46 is a graphic representation of a land use model showing the relationship 
between land use and other nominated variables. 
 
Figure 46 Schematic of a Land Use Model 
 
 
Source :(Victorian Department of Primary Industry, 2007). 
 
This diagram provided the foundation to develop a methodology that would involve: 
Selection and test of GeoDesign software, plus sustainability rating systems; 
1. Selection of research sites; 
2. Development of a spatial framework for the analysis of data and the generation 
of planning scenarios; 
3. Development and execution of a sustainability analysis on the two research 
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sites using sustainability rating systems; 
4. Development of scenarios and comparative analysis of results; 
5. Rating of scenario outcomes as to sustainability impacts; and 
6. Comparative analysis of original sustainability rating to the results from 
Scenario 1 and 2. 
The three step research process is to perform: 
1. A regional analysis of Portland and Hobsons Bay; 
2. An urban analysis of Portland and Hobsons Bay; and 
3. An evaluation of planning scenarios for Portland and Hobsons Bay with 
respective components, as shown in Figures 6 and 7. 
Figure 47 is the graphical representation of the regional analysis of southwest Victoria 
(Portland) and the greater metropolitan Melbourne region (Hobsons Bay). 
Figure 47 summarizes and highlights: 
• The research issues pertaining to the regional analysis; 
• The approach used for the analysis; 
• The key regional variables; and 
• The key planning instruments. 
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Figure 47 Regional Analysis 
 
 
Source: (Victorian Department of Planning and Community Development, 2008), 
Victorian Department of Planning and Community Development, 2011). 
 
Figures 47 and 48 provide an easy to understand summary that condenses many 
factors into one simple easy to understand graphic. The Regional Analysis establishes 
the socio-economic, demographic and environmental data for Scenario 1. 
 
The Urban Analysis (Figure 48) shows the future land use allocations in the two 
research sites to 2050. The economic and demographic modeling are the critical 
elements in this phase of the research project. During this analysis, the 2 land use 
scenarios and supporting models are completed. The completed land use scenarios 
highlight urban growth and population expansion at various geographic levels, from 
individual parcel level through to regional metropolitan analysis. 
Figure 48 is the graphical representation of the urban analysis for Portland and 
Hobsons Bay. 
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Figure 48 Urban Analysis 
 
 
Source: (Victorian Department of Planning and Community Development, 2008). 
 
Figure 48 summarizes and highlights: 
• The research issues pertaining to establishing future land use allocations; 
• The key land use variables; and 
• The key planning instruments 
 
Figure 49 provides a visual representation of the data and the interrelationships of 
required data to produce growth estimates. 
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Figure 49 Data used in the Analysis 
 
Source: (Pettit 2002, p.155; adapted by the author).  
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Community Viz as a Geo Design Tool 
 
Methodology Scenario 1 Assumptions 
An assumption is a value that is used as input for the build-out and suitability analysis. 
Different assumptions were used for Hobsons Bay and Portland. 
Figure 50 shows the 80 assumptions that were used in the Hobsons Bay analysis due 
to the differences between the two areas, one a complete local government area 
(Hobsons Bay) and the other (Portland) a major city within a rural, local government 
area. 
The 80 assumptions can be broken down into 7 broad categories, including: 
1. Shopping (Williamstown, Newport, Altona and Laverton shopping areas); 
2. Transport (bus routes); 
3. Coastline; 
4. Parks and Conservation (outdoor parks and conservation areas); 
5. Oil refinery; 
6. Common impacts; and 
7. Allocation of proposed residential housing by scenario by year. 
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Figure 50 Assumptions Developed for the Hobsons Bay Analysis 
 
 
Source: (Orton Family Foundation, 2014) 
 
Figure 51 shows the 26 assumptions that were used in the Portland analysis. The 26 
assumptions can be broken down into 6 broad categories, including: 
1. CBD proximity; 
2. Sewer access; 
3. Shoreline access; 
4. Smelter buffer; 
5. Common impacts; and 
6. Allocation of proposed residential housing by scenario by year 
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Figure 51 Assumptions Developed for the Portland Analysis 
 
Source: (Orton Family Foundation, 2014) 
 
 
Build-out 
Once the population and other growth estimates had been developed, the next step was 
to determine how the built environment would expand to meet the forecast growth 
estimates. To meet the growth estimates a build-out analysis was conducted to 
determine the amount and location of development allowed in each area according to 
current or proposed zoning regulations. The build-out analysis was performed on 
Hobsons Bay and Portland as a requirement for the land allocation process required 
for Scenario 1, the “Continued Growth Scenario.” This process was done using the 
Community Viz software platform. 
Figure 52 shows the step-by-step process involved to perform a build-out using 
Community Viz software. The build-out process is exactly the same for both the 
Hobsons Bay and Portland analysis. 
The build-out analysis demonstrated the residential, industrial and commercial 
potential from 2016 through to 2050. 
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Figure 52 Build-out Process 
 
Source: (Orton Family Foundation and Placeways LLC, 2012) 
 
Figures 53 and 54 are simplified diagrams of the Hobsons Bay and Portland build-
out process showing the interrelationships between factors that influence a build-out 
in the Community Viz program. The diagram shows the relationship between the 
numeric and spatial components of a build-out and the orientation (street, grid or 
random) used to place the projected dwellings in either a 2D or 3D visual medium. 
Figure 53 was generated using diagram function in Community Viz. 
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Figure 53 Hobsons Bay Build-out 
 
 
 
Source: (Orton Family Foundation, 2014) 
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Figure 54 Portland Build-out 
 
 
Source: (Orton Family Foundation, 2014) 
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Suitability Analysis 
The next process after completing the build-out function is to perform a suitability 
analysis on the build-out results. The site suitability analysis is the process of 
determining which locations are best suited for certain uses. 
 
The software allows for the setting up of a multivariate suitability (also called 
desirability analysis or weighted suitability analysis) analysis. Suitability combines 
multiple factors having to do with location – such as proximity, overlap, slope, or value 
– and comes up with a combined rating or score for each place (feature) on the map. 
“Weighted” suitability analysis places more importance on some factors and less on 
others, so that the combined rating more fairly represents the relative importance of 
each location criterion. 
 
There are 2 main parts to a suitability analysis. The first is the rating, in which features 
in the map layer are rated according to their own attributes or to their relationship to 
other features or layers on the map. The second, optional part of a suitability analysis, 
is weighting. 
 
Suitability weightings 
Community Viz allows for the use of a suitability weight factor to allow for the 
judging of the relative importance of a suitability factor compared to other suitability 
factors in a given measure.   
 
The suitability measures created by the suitability wizard are adjusted (“normalized” 
or “rescaled”) so that they fall between 0 and 100. The feature with the lowest 
suitability score will have a score of 0, and the feature with the highest suitability score 
will have a score of 100. If all features have the same suitability, their score is 100. If 
you are using factors that are requirements, features that fail to meet one or more 
requirements have a score of -1.  
 
Here one can place more importance on some factors (e.g., proximity to roads) and 
less importance on others (e.g., slope). The Suitability Wizard allows for the setting 
up of variable assumptions that control the weight of each factor. Once the Suitability 
Wizard has been run, these newly created variable assumptions can be used for 
further analysis. 
 
The suitability analysis for the build-out results for Hobsons Bay took into 
consideration the following parameters: 
 
• Closeness to Altona CDB; 
• Closeness to bus routes; 
• Closeness to coastline; 
• Closeness to Newport; 
• Closeness to Williamstown; 
• Closeness to the oil refinery; 
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• Closeness to sport grounds; and 
• Closeness to conservation areas 
The suitability analysis for the build-out results for Portland took into consideration 
the following parameters:  
 
• Proximity to the city centre; 
• Sewer access; 
• Proximity to hazardous areas; and 
• Shoreline access 
 
Suitability analysis and calculations for Hobsons Bay is show in Figures 55 and 56. 
The suitability diagrams show the individual components, their respective weights and 
the linkages to the projected buildings. Suitability analysis and calculations for 
Portland are shown in Figures 57 and 58. The suitability diagrams show the individual 
components, their respective weights and the linkages to the projected buildings. 
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Figure 55 Hobsons Bay Suitability Diagram 
 
 
 
 
Source: (Orton Family Foundation, 2014) 
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Figure 56 Hobsons Bay Suitability Calculations Diagram 
 
 
Source: (Orton Family Foundation, 2014) 
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Figure 57 Portland Suitability Diagram 
 
 
 
Source: (Orton Family Foundation, 2014) 
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Figure 58 Portland Suitability Calculations Diagram 
 
 
Source: (Orton Family Foundation, 2014) 
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Allocate 
The next process was the allocate procedure, which takes the results from the build- 
out and suitability analysis and allocates the demand for buildings across the available 
supply of potential building locations. A complete overview of how the software 
undertakes a geospatial and planning analysis including the assumptions and attributes 
which were used in the analysis is contained in the Appendices (Community Viz 
Project Creation). 
 
Figure 59 is the allocate diagram for the Hobsons Bay and Portland analysis. 
 
 
Figure 59 Hobsons Bay and Portland Allocate Diagram 
 
 
 
Source: (Orton Family Foundation, 2014) 
 
 
Common Impacts 
The common impacts diagram for Hobsons Bay (Figures 60-62) shows 14 separate 
common impact indicators: 
 
1. Auto emissions CO; 
2. Auto emissions CO²; 
3. Household vehicle trips per day 
4. Vehicle trips per day; 
5. Average vehicle trip length; 
6. Passenger car fuel efficiency; 
7. Hydrocarbon emissions; 
8. NOx emissions; 
9. Annual commercial energy use; 
10. Floor area per employee; 
11. Annual household energy use; 
12. Daily household water use; 
13. Persons per household; and 
14. Percent school-age children 
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The 14 impacts show what effects increased population and development will have 
on the landscape through increased emission levels, increased residential and 
commercial demand for water and energy and the increased demand on physical 
infrastructure such as schools, transport and housing infrastructure. The analysis 
highlights the impact that growth has on the environment and landscape. The impacts 
are measured through the following indicators (Table 10). 
 
Table 10 Community Viz Environmental Indicators 
 
Source: (Orton Family Foundation and Placeways LLC 2012, Orton Family 
Foundation 2014). 
The Common Impacts Diagram shows the interrelationships between each residential 
dwelling. Each interrelationship is multifaceted, with up to 4 connections to one 
component. Figures 60 through 62 were generated using diagram function in 
Community Viz. The common impacts diagram for Portland (Figures 63 and 64) show 
the same 14 common impact indicators as were used in the Hobsons Bay analysis. 
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Figure 60 Hobsons Bay Common Impacts Diagram 1 
 
 
Source: (Orton Family Foundation, 2014). 
  
Figure 61 Hobsons Bay Common Impacts Diagram 2 
 
 
Source: (Orton Family Foundation, 2014). 
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Figure 62 Hobsons Bay Common Impacts Diagram 3 
 
 
Source: (Orton Family Foundation, 2014). 
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Figure 63 Portland Common Impacts Diagram 
 
 
Source: (Orton Family Foundation, 2014) 
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Figure 64 Portland Common Impacts Diagram 2 
 
 
Source: (Orton Family Foundation, 2014) 
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Resilience Criteria 
No provision for climate change resilience was allowed for in the development of 
Scenario 1 “Continual Growth Scenario or Scenario 2 “Maximizing the rates Base 
Scenario”. 
At present the Community Viz software does not have ability to factor or to take into 
consideration the impacts of climate Resilience. For Hobsons Bay, climate change 
resilience predominantly focuses upon the prevention of erosion of the coastline and 
the protection of parks and natural areas contained within the municipality. For 
Portland climate change resilience predominantly focuses upon the prevention of 
erosion of the coastline, the protection of parks and natural areas, conservation of and 
limiting of agricultural land degradation and limiting the threat of bush fires.  
 
Summary on Scenario 1 Methodology 
Software used Community Viz 
 
Steps required in the Scenario 1 methodology 
1. Develop assumptions for both Hobsons Bay and Portland; 
2. Conduct build-out process on both Hobsons Bay and Portland; 
3. Do suitability analysis on the build-out results for Hobsons Bay and Portland; 
4. Allocate suitability analysis for Hobsons Bay and Portland; and 
5. Develop common impact indicators for both Hobsons Bay and Portland based 
on the build-out, suitability and allocate processes for Hobsons Bay and 
Portland. 
 
Scenario 2 “Maximizing the Rates Base Scenario” Land Use 
Designer Methodology 
The Land Use Designer function, which was used to undertake Scenario 2, 
“Maximizing the Rates Base,” used the principle of maximizing the respective 
council’s rate base. 
This land use function allows you to edit an existing land use model through the use 
of a prescribed land use model (Figure 65). The steps are: 
1. Select the land use model(s) that you want to use; 
2. Select and make editable the land areas that you want to modify or change 
existing land use; 
3. Select the painter tool on the sketch toolbar; 
4. Click on the land use style you want and paint the areas that you want to change; 
5. The area will change colour to indicate that the new land use has been applied 
to the designated area; 
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6. The Land Use Designer creates new dynamic attributes in your land use layer as 
you paint the existing land use; and 
7. The resulting changes can be viewed by clicking on the charts icon. The charts 
show the impacts on the landscape when you change one land use for another. The 
designer can produce up to 34 charts showing the various changes. 
 
Figure 65 Steps Used in the Land Use Designer to Alter Land Use Patterns 
 
Source: (Orton Family Foundation, 2014), 
 
The Land Use Designer land use models were adjusted to reflect the current local tax 
rates, current and projected demography, current building setbacks, current density 
rules and current open space requirements as per the existing planning schemes for the 
two research locations. 
The Land Use Designer has 10 pre-set land use models that can be modified for 
specific location. 
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Figure 66 Land Use Designer Main Dialogue Box 
 
 
 
Source: (Orton Family Foundation and Placeways LLC, 2012; Orton Family 
Foundation, 2014). 
 
Each model is comprised of 34 attributes. The same 34 attributes are applied to each 
of the 10 land use models. The difference between the various land use models is that 
the attribute base value for each model is different. A partial list of attributes contained 
in a land use model is listed below: 
 
• Land use name; 
• Residents by dwelling unit; 
• Children per dwelling unit; 
• Water use per dwelling unit; 
• Tax rate per dwelling unit; 
• Vehicle trips per day generated by each dwelling unit; 
• Waste water generated by each dwelling unit; 
• Commercial tax rate; 
• Employee water use in commercial buildings; 
• Waste water generated by employee in commercial buildings; 
• Vehicle trips per day per employee working in commercial buildings; 
• Total number of people including school children residing in all the dwelling 
units; 
• Total number of school-age children residing in all the dwelling units; 
• Total water used by all the dwelling units; 
• Total taxes paid by all the dwelling units; and 
• Total vehicle trips per day generated by all dwelling units. 
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Data Used in the Land Use Modeller Analysis 
The same data sets were used in both Scenario 2 and Scenario 1 for Hobsons Bay 
and Portland. 
Assumptions 
An assumption is a value that is used as input to an analysis. They are usually 
changeable and they always apply to an entire scenario. Assumptions can be a way 
to express subjective inputs, such as how much weighting to give to a particular 
community value like open space or economic development. Output values that 
depend on a particular assumption are automatically updated when the assumption is 
changed. 
The same assumptions that were used for Scenario 1 were used for Scenario 2 and 
are listed below for Hobsons Bay and Portland. 
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Figure 67 Hobsons Bay Assumptions in the Land Use Modeller 
 
 
 
Source: (Orton Family Foundation, 2014) 
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Figure 68 Portland Assumptions in the Land Use Modeller 
 
Source: (Orton Family Foundation, 2014). 
 
 
Attributes 
An attribute in Community Viz is defined or described as: 
 
1. A piece of information describing a map feature (the attributes of a census tract, 
for example, might include its area, population, and average per capita income); 
or 
2. A characteristic of a geographic feature described by numbers, characters, images, 
and CAD drawings, typically stored in tabular format and linked to the feature by 
a user-assigned identifier (for example, the attributes of a well might include depth 
and gallons per minute); or 
3. A column in a table. 
 
Twenty-three separate attributes were used in the Community Viz analysis. Each 
attribute has 2 dialogue boxes, a title and description box which is then followed by a 
formula box. 
Figures 69 and 70 shows a partial list of the attributes used in the Hobsons Bay and 
Portland analysis. 
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Figure 69 Partial List of the Attributes Used in the Hobsons Bay Analysis 
 
Source: (Orton Family Foundation, 2014). 
 
Figure 70 Partial List of the Attributes Used in the Portland Analysis 
 
Source :( Orton Family Foundation, 2014) 
 
The same attributes are used in both Scenario 1 and Scenario 2. 
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Indicators 
Indicators are impact or performance measures that can reference data sets anywhere 
in a scenario. They are used to provide an overall measurement and they apply to an 
entire scenario (as opposed to an attribute which provides the individual characteristic 
of a feature). Indicator values are automatically recalculated as you experiment with 
alternatives, and these values can be displayed in a chart. The Land Use Modeller used 
the same indicators as was used in Scenario 1 and are listed below. 
Figure 71 Hobsons Bay Indicators 
 
 
Source: (Orton Family Foundation, 2014). 
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Figure 72 Portland Indicators 
 
 
 
Source: (Orton Family Foundation, 2014) 
 
In addition to the 49 indicators listed above, the Land Use Modeller created 12 new 
indicators, which are listed below. Each indicator has the sum prefix followed by LU, 
which stands for Land Use, and then a descriptor describing what the file is about. 
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Figure 73 Specific Land Use Modeller Indicators 
 
Source: (Orton Family Foundation, 2014) 
 
 
Summary on Scenario 2 Methodology 
Software used: Community Viz Land Use 
Modeller. Steps required in the Scenario 2 
methodology: 
1. Use Scenario 1 assumptions for both Hobsons Bay and Portland; 
2. Select the land use model(s) that you want to use; 
3. Select and make editable the land areas that you want to modify or 
change existing land use; 
4. Select the painter tool on the sketch toolbar; 
5. Click on the land use style you want and paint the areas that you want to 
change; 
6. The area will change colour to indicate that the new land use has been 
applied the designated area; and 
7. The Land Use Designer creates new dynamic attributes in your land use 
layer as you paint the existing land use. 
 
 
The resulting changes can be view by clicking on the charts icon. The charts show the 
impacts on the landscape when you change one land use for another. The designer can 
produce up to 34 charts showing the various changes. 
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Methodology for Rating Scenario 1 and 2 Results with the 
STAR Communities Sustainability Rating Tool 
The steps required in the sustainability audit methodology: 
• A 2016 sustainability rating of Hobsons Bay and Portland using the STAR 
Communities sustainability rating tool; 
• The development of an evaluation matrix for both Hobsons Bay and Portland; 
• Hobsons Bay evaluation matrix, using the STAR Communities sustainability 
rating tool to evaluate the sustainability of Scenario 1, “Continued Growth” 
(Community Viz analysis) and Scenario 2, “Maximizing the Rates Base” (Land 
Use Designer); 
• A summary showing the differences between the current situation for Hobsons 
Bay and Portland and the projected future results for Hobsons Bay and Portland 
for the period 2016 through 2050; and 
• A SWOT (Strength, Weaknesses, Opportunities, Threats) analysis on 
Scenario 1, “Continued Growth” (Community Viz analysis), and Scenario 2, 
“Maximizing the Rates Base” (Land Use Designer) analysis. 
 
Chapter Summary 
This chapter has outlined the methodologies used to: 
• Develop a project and spatial design framework to undertake the proposed 
research; 
• Develop the two research scenarios (via assumptions, build-out analysis, 
suitability analysis and common impacts); 
• Utilize the Community Viz software to perform the analysis for Scenario 1 and 
2; 
• Utilize the STAR Communities sustainability rating tool to evaluate the 
sustainability for Hobsons Bay and Portland pre- and post-Scenario 1 and 2 
analyses. 
 
Chapter 4, which follows, is a detailed review of the current economic and 
demographic indicators for Hobsons Bay and Portland. 
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Chapter 4: Current Economic and Demographic 
Indicators for Hobsons Bay and Portland 
Introduction 
 
Chapter 4 reviews the key economic and demographic indicators within the two case 
study locations, Hobsons Bay and Portland, in the state of Victoria. The indicators 
include: current population and government population projections to 2050; 
dwellings; zoning and overlay patterns; topographic and environmental factors; and 
commercial/industrial land use trends. These inputs are used to formulate three land 
use planning scenarios for the two locations. 
Chapter 4 includes a shift share analysis for each of the study locations. A shift share 
analysis decomposes employment growth or decline in a region over a given time 
period into three components: 
1. An Australian growth effect, which is the part of the change in total 
employment in a location described as the rate of growth in employment for 
Australia as a whole; 
2. An industry mix effect, which is the amount of change the location would have 
experienced had each of its industries grown at the Australian growth rate, less 
the Australian growth effect; and 
3. A regional shift, which is the difference between the actual change in 
employment and the employment change to be expected if each industrial 
sector grew at the Australian rate. 
Chapter 4 describes in detail land use activity in Hobson Bay and Portland. The current 
land use activity is used as the platform to develop land use scenarios that are described 
in Chapters 6 and 7. 
Hobsons Bay in 2016, has 26 planning zones which represent a total area of 
64,391,053m² (64.39 km²). The 26 zones are described in detailed in Chapter 4 
outlining what development is permitted in each zone. In 2016 residential 
development in Hobsons Bay was permitted in the following zones: R1 Residential 
and the Mixed-Use Zone. This activity represents 36.53% percet of the total area of 
Hobsons Bay. Residential housing is the largest single land use activity in Hobsons 
Bay comprising 31,672 land parcels (i.e. 75%) out of a total number of land parcels 
(41,853) which comprise Hobsons Bay. Industrial activity is permitted in 3 industrial 
zones situated in the municipality with commercial and industrial activities accounting 
for 11.91% of the total land in Hobsons Bay. 
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Chapter 4 describes the changing industrial land use activity in Hobsons Bay with 
industrial activity diminishing and surplus industrial land being able to being 
converted into new land use purposes. Chapter 4 also outlines the ever-increasing 
demand for additional residential land in Hobsons Bay.  
Portland in 2016, has 23 planning zones which represent a total area of 85,300,911m² 
(85.30 km²). The 23 zones are described in detailed in Chapter 4 outlining what 
development is permitted in each zone. In 2016 residential development in Portland is 
permitted in R1 Residential, LDRZ (low density residential) and the RLZ (rural living 
zone). This activity represents 11.33% of the total area of Portland. Residential 
housing is the largest single land use activity in Portland comprising 5450 land parcels 
(i.e. 73.2%) out of a total number of land parcels (7441) which comprise Portland. 
Industrial activity is permitted in 3 industrial zones situated in the municipality with 
commercial and industrial activities accounting for 11.04% percent of the total land in 
Portland. 
Chapter 4 describes the changing industrial land use activity in Portland with industrial 
activity stagnating or diminishing and surplus industrial land being able to be 
converted into new land use purposes. Chapter 4 also outlines moderate demand for 
additional residential land in Hobsons Bay. Chapter 4 provides the information and 
context required to understand and develop the two land use scenarios which are 
highlighted in Chapter 6. 
 
Hobsons Bay  
Introduction 
The City of Hobsons Bay municipality or local government area (Figure 74) was 
created on the 22nd of June 1994, following the amalgamation of the former cities of 
Williamstown and Altona, and includes parts of the suburbs of Laverton and South 
Kingsville. 
Williamstown became a town in 1886 and a city in 1919, while the Altona area 
originally was contained in the Shire of Wyndham. In 1957 Altona was annexed from 
Wyndham and became a shire in its own right. In 1968 Altona changed its legal status 
from a shire to a city and remained with that status until the merger forming the current 
City of Hobsons Bay. 
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Figure 74 Aerial Image of Hobsons Bay 
 
 
 
Source :( Google Earth 2014) 
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Physical Description 
 
The key features of Hobsons Bay include: 
1. It is located approximately six kilometres southwest of Melbourne with low 
density character typified by parks and waterfront beaches that cover the built 
form; 
2. Hobsons Bay contains a large number of nature reserves; 
3. It is characterized by a fairly flat topography; 
4. Buildings are generally low profile in height, with the maximum height 
level of three stories; 
5. The coastal areas of Hobsons Bay are subject to storm surges and coastal 
erosion; 
6. Hobsons Bay has a coverage area of approximately 66 square kilometres; and, 
7. Hobsons Bay has over 20 kilometres of bay 
frontage. Source: (Herron 2015) 
Environment and Typography 
 
Hobsons Bay is surrounded by environmentally significant waterfront. The flooding, 
storm surge patterns and forestry patterns of Hobsons Bay are shown in Figure 75. 
Hobsons Bay is subject to coastal erosion and flooding as the result of ongoing climate 
change. Three estimates (i.e., 2040, 2070 and 2100) have been produced on the future 
impact of sea level rise on the Hobsons Bay community. The projected rise in sea level 
has been estimated at 20 cm in 2040, 47 cm in 2070 and 82 cm in 2100. 
Table 11 shows the levels of forest cover across Hobsons Bay. 
 
Table 11 Hobsons Bay Forest cover 
 
Forest Cover Colour Area (sq. metres) 
Tree Scattered 
 
17,056,913m² 
Tree Medium 
 
579,763 m² 
Total 
 
17,636,676 m² 
 
Source: (Victorian Department of Primary Industry, 2013) 
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Figure 75 Hobsons Bay Flooding and Storm Surge Patterns 
 
 
Source: (Victorian Department of Primary Industry 2013). 
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The topography of Hobsons Bay was examined by producing two diagonal sections 
(Figures 76 and 77) in 2013. The results indicated that the topography of Hobsons Bay 
is fairly flat with elevations ranging from sea level to approximately 20 meters above 
sea level. 
Figure 76 Hobsons Bay Sectional Elevation from West to East 
 
 
Source: (Victorian Department of Primary Industry 2013) 
Figure 77 Hobsons Bay Sectional Elevation from East to West 
 
 
Source: (Victorian Department of Primary Industry 2013) 
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Hobsons Bay Population 
 
The current population of Hobsons Bay is 83,863. Table 12 shows the 2011 population 
of Hobsons Bay, while Table 13 is the Hobsons Bay population profile from 2001 to 
2011. 
 
Table 12 Hobsons Bay 2011 Population 
 
 
 
Source: (Australian Bureau of Statistics 2012) 
 
 
Table 13 Hobsons Bay Population Profile 2001-2010 
 
 
 
Year 
 
 
Hobsons Bay 
Population Change 
between Census 
% Change between 
Census 
2001 80,432 n/a n/a 
2006 81,459 1027 1.28% 
2011 83,863 2404 2.95% 
 
Source: (Australian Bureau of Statistics 2000), (Australian Bureau of Statistics 2006), (Australian 
Bureau of Statistics 2010) 
The population records for the Hobsons Bay municipality only go back to the 2001 
population census. Hobsons Bay was formally incorporated in 1994 with the first 
population census being carried out in 2001. 
Table 14 shows the population changes by age groups for Hobsons Bay from 2001 
through to 2010. 
Table 14 further breaks down the Hobsons Bay population by age groupings. As shown 
in Table 14, the percentage of older residents (i.e., 45+) is the largest increasing 
population group in Hobsons Bay. 
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Table 14 Hobsons Bay Population Change by Age Group 2001-2011 
 
Age Class Persons 2001 % of Total Persons 2011 % of Total Persons Increase 
2001 / 2011 
% Change 
0-4 5637 7.03% 5744 6.85% 107 1.90% 
5-17 13651 17.04% 12375 14.76% -1276 -9.35% 
18-24 6867 8.57% 7221 8.61% 354 5.16% 
25-34 12926 16.13% 12190 14.54% -736 -5.69% 
35-44 13471 16.81% 13386 15.96% -85 -0.63% 
45-54 10367 12.94% 12182 14.53% 1815 15.51% 
55-64 6967 8.69% 9072 10.82% 2105 30.21% 
65-74 5691 7.10% 5856 6.98% 165 2.90% 
75+ 4553 5.68% 5837 6.96% 1284 28.20% 
Total 80130 100% 83863 100% 3733 4.66% 
 
Source: (Australian Bureau of Statistics 2010) 
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Table 15 takes the Hobsons Bay population and looks at the increase by selected age 
groupings for males, females and the total population as a whole. The segment that has 
the greatest group for all three segments is the 45+ age group, as noted above. The 
segment which shows the greatest decrease is the 0-14 age group. This result highlights 
the fact that the overall birth rate is dropping and the population is aging. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
125
 
Table 15 Hobsons Bay Time Series Population 2001-2011 
Source: (Australian Bureau of Statistics 2000), (Australian Bureau of Statistics 2006), (Australian Bureau of Statistics 2012) 
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Population Summary 
 
The population of Hobsons Bay is set to grow gradually until 2030. The 2011 census 
indicated that Hobsons Bay had a population of 83,863 with a population density of 
1306 km². 
Hobsons Bay in 2011 had the following population characteristics as compared to the 
rest of Victoria: 
1. Aging population with the fastest growing segment 45+ in age; 
2. The household composition is also changing with a decrease in the number 
of people below aged 55; and 
3. The demographic changes are likely to result in a change in housing 
preferences and require a response in terms of providing housing diversity and 
community facilities. 
 
 
Housing Structure 
 
Hobsons Bay has five different types of dwelling structures, as shown in Table 16 (i.e., 
separate house, semi-detached, flats or apartments, caravans and dwellings attached 
to shops or offices). 
Hobsons Bay’s primary housing market has been for either families or retirees. Future 
residential expansion in Hobsons Bay will centre on increasing the density in the 
municipality. Hobsons Bay is already a well development municipality. The latest 
inventory of available building lots in Hobsons Bay indicates that the city had less than 
700 available vacant lots for residential construction. 
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Table 16 Hobsons Bay Housing Structure 
 
 
Source: (Australian Bureau of Statistics 2012) 
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Employment 
 
Hobsons Bay has 39,442 residents working in 20 nominated industry categories (Table 
17). The most popular industries include: manufacturing 11.3%; health 9.44%; retail 
9.09%; and construction 7.72%. 
The 39,442 employed individuals have been categorized into nine occupational 
categories as shown in Table 17. The leading employment category was professionals, 
with 9,004 individuals, followed by clerical and administrative workers, with 6,255. 
Tables 18 through 20 highlight the employment patterns from Hobsons Bay from 2001 
to 2011. What is apparent is the reduction in employment in the agriculture, forestry, 
fishing, mining, and manufacturing sectors. 
Table 18 depicts the entire workforce while Table 19 depicts male employment and 
Table 20 shows female employment. Female employment has had a greater job growth 
percentage than the male growth rate for the period 2001 to 2011. 
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Table 17 Classification of Hobsons Bay Workforce 
 
 
 
Source: (Australian Bureau of Statistics, 2010) 
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Table 18 2001-2011 Hobsons Bay Employment Characteristics 
 
 
Source: (Australian Bureau of Statistics 2000), (Australian Bureau of Statistics 2006), (Australian Bureau of Statistics 2010) 
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Table 19 Male Employment Characteristics in Hobsons Bay 
 
Source: (Australian Bureau of Statistics 2000), (Australian Bureau of Statistics 2006), (Australian Bureau of Statistics 2010) 
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Table 20 Female Employment Characteristics 2001-2011 for Hobsons Bay 
 
Source: (Australian Bureau of Statistics 2000), (Australian Bureau of Statistics 2006), (Australian Bureau of Statistics 2010) 
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A shift share analysis was applied to the Hobsons Bay economy. Twenty industries 
were compared from 2000 to 2010. Table 21 depicts the employment growth by major 
industry group in Hobsons Bay from 2000 to 2010. Under the heading Actual Growth 
are two columns that report percentage and net change in total number of jobs for each 
industry category. Over the period 2000-2010 a net total of 4,648 (i.e., 7,376 + 2 - 
2,730) were added to the Hobsons Bay economy, amounting to an increase of 13.33%. 
The Australian growth component in the first source of change is the growth or 
contraction in the Australian economy. During the time period 2000 to 2010, Australia 
grew by 21.2% (i.e., Australia employment in 2001 and 2010 was 8.298 million   and 
10.58 million, respectively. The growth rate is therefore (10.058-8.298) / 8.298 = 
21.2%. 
This growth rate is listed in Table 21 as the Australian growth component. The effect 
of the Australian growth component is felt most acutely during the peaks and valleys 
of the business cycle; i.e., during recessions and boom times. 
As reported in Table 17, the study area’s biggest employer is the manufacturing sector. 
The Industrial Mix Component, which is the second aspect of shift share analysis, 
provides an insight into these growing sectors. This component is found by calculating 
the percent growth rate for an economic sector at the Australian level and subtracting 
from it the Australian growth component. The industrial mix component measures how 
well an industry has grown, and the net of effects from the business cycle. 
The third and final component of a shift share analysis is called, in capital terms, a 
Regional Shift. It is the remaining employment change that is left over after accounting 
for the Australian and industrial mix components. If a sector’s competitive share is 
positive, then the sector has a local advantage in promoting employment growth. 
Results for Hobsons Bay may be highlighted as follows: 
Study Area Growth = Australian Growth + Industrial Mix + Regional Shift 
4,648 Jobs 7,376 Jobs 2 Jobs -2,730 Jobs 
 
 
 
The industries in the study area that have a local advantage are: 
Retail Trade Professional Services Administrative and Support Services 
 
 
The area experienced growth in public authority and professional services. 
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Table 21 Hobsons Bay Shift Share Analysis 
 
 
 
Source: (Australian Bureau of Statistics, 2001), (Australian Bureau of Statistics, 2006), (Australian Bureau of Statistics, 2010) 
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Zoning 
There are 26 planning zones in Hobsons Bay, as shown in Figure 65. Hobsons Bay 
is comprised of 404 zone parcels. A brief description of each zone in Hobsons Bay 
is listed below 
Residential Zones R1Z 
“This is the main zone to be applied in serviced residential areas. It provides for a 
range of dwelling types and dwelling densities and for a limited range of other uses 
commonly found in residential areas. A schedule to the zone can be used to change 
the permit requirement for a dwelling, based on lot size, and certain siting 
requirements” (Department of Planning and Community Development 2008, p. 9). 
Mixed Use Zone (MUZ) 
“This zone provides for a range of residential, commercial, industrial and other uses 
and is suitable for areas with a mixed-use character. A schedule to the zone allows the 
maximum floor space of certain uses to be limited and can be used to change the 
permit requirement for a dwelling (based on lot size) and certain siting requirements” 
(Department of Planning and Community Development 2008, p.10). 
 
Two Industrial Zones 
Industrial 1 Zone (IN1Z) 
 
“This is the main zone to be applied in most industrial areas. It includes additional 
requirements for land in proximity to residential areas. A schedule to the zone allows 
the maximum floor space of certain uses to be limited” (Department of Planning and 
Community Development 2008, p.10). 
Industrial 3 Zone (IN3Z) 
 
“This zone is designed to be applied as a buffer between the Industrial 1 Zone or 
Industrial 2 Zone and residential areas, if necessary. It may also be applied to 
industrial areas where special consideration is required because of industrial traffic 
using residential roads, unusual noise or other emission impacts, or to avoid 
interindustry conflict. A schedule to the zone allows the minimum leaseable floor area 
for certain uses to be specified” (Department of Planning and Community 
Development 2008, p. 11). 
  
136
Business Zones 
 
Business 1 Zone (B1Z) 
 
“This is the main zone to be applied in most retail/commercial areas. It allows a wide 
range of commercial activities. A schedule to the zone allows the maximum floor space 
of certain uses to be limited” (Department of Planning and Community Development 
2008, p. 11). 
Business 3 Zone (B3Z) 
 
“This zone enables the integrated development of offices, manufacturing industries 
and associated commercial and industrial uses. Generally, this zone would only be 
applied in specialist locations where this type of development is either existing or 
strategically justifiable A schedule to the zone allows the maximum floor space of 
certain uses to be limited” of development is either existing or strategically justifiable. 
A schedule to the zone allows the maximum floor space of certain uses to be limited” 
(Department of Planning and Community Development 2008, p. 11). 
 
Public Land Zones 
Public Use Zone (PUZ) 
 
“This zone recognises the use of land for a public purpose and prescribes a number 
of categories of public use which can be shown on the planning scheme map. This is 
the main zone for public land used for utility or community service provision. A 
schedule allows specified uses or managers of public land to be exempted from 
specified requirements. Alternative advertising sign categories may be specified if 
required” (Department of Planning and Community Development 2008, p. 13). 
Public Park and Recreation Zone (PPRZ) 
 
“This is the main zone for public open space and public recreation areas. A schedule 
allows specified uses or managers of public land to be exempted from specified 
requirements. It also allows an exemption for buildings and works specified in an 
Incorporated Plan. Alternative advertising sign categories may be specified if 
required” (Department of Planning and Community Development 2008, p. 13) 
Public Conservation and Resource Zone (PCRZ) 
 
“This zone provides for places where the primary intention is to conserve and protect 
the natural environment or resources. It also allows associated educational activities 
and resource-based uses. A schedule allows specified uses or managers of public land 
to be exempted from specified requirements. It also allows an exemption for buildings 
and works specified in an incorporated plan. Alternative advertising sign categories 
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may be specified if required” (Department of Planning and Community Development 
2008, p. 13). 
 
Road Zone (RDZ) 
 
“This zone enables declared roads and other important roads or proposed roads to be 
designated on the planning scheme map. A road designated as a declared road under 
the Transport Act 1993 must be included in a Road Zone – Category 1. Other roads 
(or proposed roads where the land has been acquired) may be included as Category 
1 or Category 2 roads if appropriate. Certain uses, such as car wash and convenience 
restaurant, may only be permitted if the site abuts a Road Zone. This fact should be 
considered when deciding whether or not to include a road in the zone” (Department 
of Planning and Community Development 2008, p. 13). 
 
Special Purposes Zones 
Special Use Zone (SUZ) 
 
“This zone provides for the use of land for specific purposes. The purposes and the 
land use requirements are specified in a schedule to the zone. This allows detailed land 
use requirements to be prescribed for a particular site” (Department of Planning and 
Community Development 2008, p. 14). 
Urban Floodway Zone (UFZ) 
 
“This zone should be applied to urban land identified as part of the active floodway, 
or to a high hazard area with high flow velocities, where impediment of flood water 
can cause significant changes in flood flows and adversely affect flooding in other 
areas. Where land is subject only to inundation and low velocities, the Land Subject 
to Inundation Overlay can be used” (Department of Planning and Community 
Development 2008, p. 14). 
Figure 78 illustrates the location of the various zones in Hobsons Bay, Table 22 
provide the approximate area of each zone in the respective settlement. 
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Figure 78 Hobsons Bay Planning Zones 
Source: (Victorian Department of Primary Industry, 2013) 
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The dominant land use activity in Hobsons Bay is residential, with R1 and R2 Z 
representing 36.53% of the total land mass of the municipality. The Public Park 
Recreation Zone (PPRZ) includes the Public Use 1 through to 7 one (i.e., PUZ1 
through PUZ7) and the Public Conservation and Resource Zone (PCRZ). These four 
zones represent over 64.88% of the total area of Hobsons Bay. 
Commercial and industrial activities in Hobsons Bay account for 11.91% percent of 
the total land area of Hobsons Bay. Table 22 shows the number of zones by number 
and percentage of land covered by each zone. The level and amount of conservation 
style zoning, such as PCRZ and PCRZ, limited the ability of Hobsons Bay to expand 
outside of its current urban footprint. 
 
Table 22 Hobsons Bay Planning Zones 
 
Source: (Victorian Department of Primary Industry, 2013) 
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Planning Overlays 
 
 
Hobsons Bay has 448 separate overlays contained in 9 classes. The two most popular 
overlay classes are the Heritage Overlay (HO) and the Land Subject to Inundation 
Flood Overlay (LSIO), as below (Table 23). 
 
Table 23 Hobsons Bay Overlays 
 
Source: (Victorian Department of Primary Industry, 2013) 
 
A brief description of each zone in Hobsons Bay is listed below. 
 
 
Environment and Landscape Overlays 
 
Environmental Significance Overlay (ESO) 
 
“Environmental significance is intended to be interpreted widely and may include 
issues such as effects from noise or industrial buffer areas, as well as issues related 
to the natural environment” (Department of Planning and Community Development 
2008, p. 15). 
Heritage Overlay (HO) 
 
“Any heritage place with a recognised citation should be included in the schedule to 
this overlay. In addition, any heritage place identified in local heritage studies can 
also be included. A heritage place can have a wide definition and may include a single 
object or an area” (Department of Planning and Community Development 2008, p. 
15). 
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Design and Development Overlay (DDO) 
 
“This overlay is principally intended to implement requirements based on a 
demonstrated need to control built form and the built environment. The intended built 
form outcome must be clearly stated, as must the way in which the imposed 
requirements will bring this about” (Department of Planning and Community 
Development 2008, p. 16). 
Development Plan Overlay (DPO) 
 
“This overlay should be used where the form of development is appropriately 
controlled by a plan which satisfies the planning authority and a planning scheme 
amendment is not considered necessary to amend the plan” (Department of Planning 
and Community Development 2008, p. 16). 
 
Land Management Overlays 
 
Land Subject to Inundation Overlay (LSIO) 
 
“This overlay applies to land in either rural or urban areas which is subject to 
inundation, but is not part of the primary floodway. The identification of these areas 
should be established in consultation with the relevant floodplain management 
authority” (Department of Planning and Community Development 2008, p. 17). 
Wildfire Management Overlay (WMO) 
 
“This overlay can be applied to areas identified by the Country Fire Authority (CFA) 
as having high bushfire hazard” (Department of Planning and Community 
Development 2008, p. 17). 
Public Acquisition Overlay (PAO) 
 
“This overlay identifies land that is proposed to be acquired for a public purpose. It 
has the effect of reserving the land under the Land Acquisition and Compensation Act 
1986” (Department of Planning and Community Development 2008, p 17). 
Environmental Audit Overlay (EAO) 
 
“This overlay should be applied only to land identified, known or reasonably 
suspected of being contaminated and which has not satisfied one of the two 
requirements of the overlay” (Department of Planning and Community Development 
2008, p.18). 
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Development Contributions Plan Overlay (DCPO) 
 
“This overlay identifies areas where a development contribution plan is in place. The 
schedule to the overlay summarises the development contributions required” 
(Department of Planning and Community Development 2008, p. 18). 
The spatial distribution pattern of the Hobsons Bay overlays is shown in Figure 79. 
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Figure 79 Hobsons Bay Overlays 
 
 
Source: (Victorian Department of Primary Industry, 2013) 
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Commercial and Industrial Land Use 
Hobsons Bay has 83 separate land use categories as indicated in Table 24. The most 
numerous land use category, with 28,645 entries, is single detached homes. 
Detached homes represent 21.73% of the total area of Hobsons Bay. The second 
largest land use category by area is unclassified land, representing 18.21% of the 
Hobsons Bay area. The road and street network in Hobsons Bay consumes 15% of 
the total land area and is the third largest land use in Hobsons Bay. 
 
Table 24 Hobsons Bay Land Use 
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Table 24 Continued 
 
 
 
Source: (Victorian Department of Primary Industry, 2013) 
 
The combined industrial and commercial land use categories (as above, Table 24) 
represent 1,440 entries or 11.37% of all land use activities. 
 
Physical Infrastructure and Transport 
 
Hobsons Bay is serviced by metro Melbourne and intra-state train services, local 
and metro bus services, local to Melbourne water taxi service and metropolitan 
taxi cab services. 
Hobsons Bay has the full range of infrastructure services, including reticulated 
water and sewer services (City West Water) reticulated gas and electricity 
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(Origin Energy). 
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Portland 
 
Introduction 
 
The city of Portland is located in Glenelg Shire in southwest Victoria. Portland was 
established in 1815, making it the oldest established European community in Victoria. 
Portland has been described as having “a fine collection of historic buildings in the 
town proper and surrounding area which contributes significantly to the historic charm 
and character of the urban centre” (Wilson Sayers Urban Planners 1981) p.4 
Early on Portland was a fishing, whaling and agricultural centre. Portland’s growth 
was minimal until the 1850s and 1860s. Through the advent of the Victorian gold rush, 
Portland continued to expand. In the 1870s Portland’s continued expansion was fuelled 
by the construction of the Victorian Railway. 
After World War 1 Portland experienced its most significant development. The Port 
of Portland was established in the 1800s, becoming a commercial port in 1960. With 
the growth of the port in Portland, Portland has evolved into the fourth largest port in 
Victoria. 
Portland’s population has generally declined slightly since the early 1990s, largely a 
result of a decline in the average number of persons living in each dwelling and 
dwelling occupancy rates. 
 
Physical Description 
 
The key features of Portland include: 
• It is located approximately 400 km west of Melbourne; 
• It has a low density character, with buildings having a low height profile; 
• It is subject to cliff erosion and flooding; 
• Its topography is relatively flat though varied, with the undulating ground in 
part providing spectacular views to the ocean; 
• It has been classified as a bushfire town by the Victorian government; and 
• It is the major regional centre and retail and service hub for Glenelg Shire, 
accounting for 83% of the manufacturing jobs, 83% of the transport and 
logistics jobs, 75% of the retail jobs, 70% of the health services jobs and 76% 
of the business service jobs in the Shire. 
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Figure 80 Aerial Image of Portland 
 
 
Source: (Herron 2012) 
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Environment and Topography 
Portland is surrounded by environmentally significant farmland and waterfront. 
Portland is subject to flooding and coastal erosion as the result of climate change. 
Flooding in Portland restricts residential and commercial development in the western 
and north-western regions of the city. 
Portland is also subject to bushfires, and has been identified by the Country Fire 
Authority (CFA) as a bushfire location. A Wildfire Management Overlay (WMO) 
currently applies to the greater Portland area. 
The full spectrum of climate change and sea level rise will impact on Portland. It has 
been forecast that future summers will be hotter and drier. 
Table 25 tabulates the levels of forest cover and topography that is graphically depicted 
in Figure 81. 
 
Table 25 Portland Tree Coverage and Flooding Characteristics 
 
Forest cover Colour Area (sq. metres) 
Tree Dense 
 
105,709,743m² 
Tree Medium 
 
8,978,463m² 
Tree Scattered N/A 
 
Total 
 
114,688,206m² 
 
Source: (Victorian Department of Primary Industry 2013) 
 
The dense tree cover pattern is to the north of Portland, while the medium tree 
cover is situated in the metropolitan area proper. 
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Figure 81 Portland Elevation and Flooding Characteristics 
 
 
Source: (Victorian Department of Primary Industry 2013) 
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The topography of Portland was examined in 2013 by two diagonal sections, with 
the results showing variations from sea level to 50 metres above sea level. Figure 82 
and 83 are diagonal transects going from the top left northwest corner of Portland 
down to the bottom right southeast corner of Portland, and from the lower southwest 
corner of Portland to the top northeast corner, showing elevation patterns throughout 
the greater Portland region. 
Figure 82 Portland sectional elevation northwest to south east 
 
Source: (Victorian Department of Primary Industry 2013) 
 
Figure 83 Portland elevation sectional elevation south west to north east 
 
Source: (Victorian Department of Primary Industry 2013) 
 
 
Portland Population 
The population of Portland is forecast to remain static until 2030. The 2010 census 
indicated that Portland has a population of 9,384, as indicated by Table 26. 
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Table 26 2010 Portland Population 
 
Source: (Australian Bureau of Statistics 2010) 
 
Portland has the following population characteristics, as compared to the rest of the 
state of Victoria: 
1. The median age is 43, as compared to a median age of 41 for regional 
Victoria and 37 for Victoria as a whole; 
2. The median weekly household income is $899, as compared to $945 for 
regional Victoria and $1,216 for Victoria as a whole; 
3. Lower medium and high rise density housing is 8% for Portland, as 
compared to 11% for regional Victoria and 23% for Victoria overall; 
4. Median weekly rent for Portland is $161, as compared to $190 for regional 
Victoria and $277 for Victoria as a whole; and 
5. University attendance is lower, with only 1% in Portland as compared to 2% 
in regional Victoria and 5% for Victoria as a whole. 
(iD Consulting 2015) 
 
 
Housing Structure 
Portland has five different types of dwelling structures, as shown in Table 27 (i.e., 
detached or separate house, semi-detached, flats or apartments, caravans and flats 
attached to shops or offices). 
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Table 27 Portland Housing Patterns 
 
Source: (Australian Bureau of Statistics 2010) 
 
In 2011 iD Consulting conducted an analysis of household/family types in Portland 
and compared the findings to the rest of the demographic profile of the Glenelg 
Shire. 
The research revealed: 
• A lower proportion of couple families with children, as well as a higher 
proportion of one-parent families; 
• Overall, 23.5% of total families were couple families with children, and 12.8% 
were one-parent families, compared with 25.9% and 10.1% respectively for 
Glenelg Shire; and 
• There was a higher proportion of lone person households and a lower 
proportion of couples without children (the proportion of lone person 
households was 30.3% compared to 28.6% in Glenelg Shire while the 
proportion of couples without children was 25.6% compared to 28.7% in 
Glenelg Shire). 
Source :(iD Consulting 2015) 
 
Summary on Housing 
 
The following residential profile applies: 
• Portland R1 Zone, 5,455 lots; 
• 501 vacant lots in the Residential 1 Zone; 
• 376 vacant lots not impacted by physical constraints and can be built upon; 
• House construction (2004-2008), 206 dwellings; 
• Average annual lot take up (2004-2008), 41.2 per annum; 
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• Total estimated area of Residential 1 Zone, 350ha (this figure includes all of 
the current R1 land and has constraints, including major physical impediments 
such as flooding, industrial buffers, sink holes); 
• Actual amount of R1 land available for development, 140.5 ha; 
• 824 additional lots are required for the next 20 years (supply requirement at 
current take up rate 41.2 per year reflects current population growth rate); and 
• 448 lots deficient to meet its current 20 year R1 Zone lot supply requirement 
(824-376). 
Source: (Herron 2013) 
 
Employment 
There are a number of key employment sectors in Portland, including the Port of 
Portland, the Portland aluminum smelter, renewable energy, timber production and 
processing, commercial fishing, agribusiness and tourism. 
In 2010, the Portland Business Retention Study (Buchan 2010) recorded 861 business 
firms or entities situated in the greater Portland area. Table 28 re-enforces the 
economic reality that Portland is the major commercial and industrial centre for 
Glenelg Shire. 
Table 29 highlights the number of people employed by industry category by age 
classification. Portland has a large industrial and manufacturing base, with several 
major employers providing the bulk of the employment opportunities within the 
greater Portland area. Table 30 shows 4,333 employed individuals in nine occupational 
categories. The employers, plus their relative employment numbers, are shown in 
Figure 84. 
Table 28  Number of Businesses in Portland in 2010 
 
 
Source: (Buchan 2010) 
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Table 29 Number of persons in Portland employed by industry category by age 
 
Source: (Australian Bureau of Statistics 2010) 
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Table 30 Classification of the Portland workforce by industry and occupational category 
 
 
Source: (Australian Bureau of Statistics 2010) 
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Figure 84  Portland Major Employers 
 
 
Source: (Herron 2012) 
 
Shift Share Analysis 
The economic growth of Portland was subjected to a shift share analysis. The same 20 
industries were compared from 2000 through 2010. Table 31 shows the employment 
growth by major industry group in Portland from 2000 through 2010. Under the 
heading Actual Growth are two columns that report percentage and net change in total 
number of jobs for each industry category. Over the period 2000-2010 a net total of 
478 jobs were added to the study area economy, amounting to an increase of 12.40%. 
Table 31 shows the changes in the Portland area economy that would have occurred 
over 2000-2010 had each industry grown at the same rate as its Australian counterpart. 
The standardized “percent” growth column identifies the growth rate for each industry 
on an Australian basis, while the standardized “net” growth simulates the result net 
changes in employment in the study area. The data not only allows direct comparison 
of the Portland area with Australian industry employment growth rates, but translates 
Australian industry growth rates into hypothetically comparable changes in 
employment in the study area (Smith, 2009). 
Standardized Employment for 2010 is the resulting level of employment in each 
industry for the Portland area had each grown at the same rate as its Australia 
counterpart since 2000.  This presents a hypothetical profile of the industry 
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composition and level of local employment that would have occurred had the study 
area directly followed Australian industry trends (Smith, 2009). 
The Australian growth component in the first source of change is the growth or 
contraction in the Australian economy. During the time period 2000 to 2010, Australia 
grew by 21.2% (i.e., Australia employment in 2001 and 2010 was 8.298 million   and 
10.58 million, respectively. The growth rate is therefore (10.058-8.298) / 8.298 = 
21.2%. 
This growth rate is listed in Table 31 as the Australian growth component. The effect 
of the Australian growth component is felt most acutely during the peaks and valleys 
of the business cycle; i.e., during recessions and boom times. 
As reported in Table 31, the study area’s biggest employer, the manufacturing sector, 
had a decline in the national growth component. The Industrial Mix Component, which 
is the second aspect of shift share analysis, provides an insight into these growing 
sectors. This component is found by calculating the percent growth rate for an 
economic sector at the Australian level and subtracting from it the Australian growth 
component. The industrial mix component measures how well an industry has grown, 
net of effects from the business cycle. 
The third and final component of a shift share analysis is called, as noted above, a 
Regional Shift. It is the remaining employment change that is left over after accounting 
for the Australian and industrial mix components. If a sector’s competitive share is 
positive, then the sector has a local advantage in promoting employment growth. 
Results for the study area may be highlighted as follows: 
Study Area 
Growth = 
Australian Growth 
+ 
Industrial Mix + Regional Shift 
+478 Jobs 818 Jobs 0 Jobs -340 Jobs 
 
 
 
The industries in the study area that have a local advantage are: 
Manufacturing Agriculture Waste Services 
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Table 31 Regional shift in Portland's employment 
 
 
 
 
Source: (Australian Bureau of Statistics 2000), (Australian Bureau of Statistics 2010) 
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A summary of the Portland employment sector shows: 
• The Port of Portland is home to a major commercial fishing fleet, which 
includes crayfish, abalone, shark, and deep water trawling, and the Port of 
Portland acts as the focal point for transportation activities for the southwest 
corner of Victoria and the southeast corner of South Australia (major rail and 
road networks feed into the port proper such that goods can be exported both 
nationally and internationally); 
• Major manufacturing activities include the Portland smelter and engineering, 
fabrication and construction associated with wind farms (Keppel 
Engineering); 
• Retail activity in Portland accounted for 700 jobs in 2006; and 
• Portland is serviced by the Portland airport, which is seen to be one of the 
drivers for facilitating the achievement of its vision of economic development 
and widening the industrial base and overall growth. 
 
Zoning 
Twenty-three major planning categories (Table 32) are utilized to control development 
in the greater Portland area, as shown in Figure 85. 
Table 32 Portland planning zones 
 
Source: (Herron 2012) 
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The dominant land use in Portland is the R1 residential zone, with 5,334 lots. This 
zone represents only 7.07% of the total land area in Portland. Three zones, RCZ1, 
RCZ2 and FZ, represent 67.67% of the total land area of Portland. These zones do not 
allow the construction of residential or commercial buildings. 
A brief description of each zone in Portland is listed below. 
 
Two Residential Zones 
R1Z 
 
“This is the main zone to be applied in serviced residential areas. It provides for a 
range of dwelling types and dwelling densities and for a limited range of other uses 
commonly found in residential areas. A schedule to the zone can be used to change the 
permit requirement for a dwelling, based on lot size, and certain siting requirements” 
(Department of Planning and Community Development 2008). p.9 
Low Density Residential Zone (LDRZ) 
 
“This zone is intended for areas that are shown to be appropriate for subdivision into 
lots which are both large enough (in the absence of reticulated sewerage) to contain all 
wastewater on site and small enough to be maintained without the need for agricultural 
techniques or equipment. The zone provides a minimum lot size of 0.4 hectare unless 
an alternative is specified in a schedule to the zone. The creation of smaller lots is 
prohibited unless the subdivision is the re-subdivision of existing lots or the creation 
of a small lot for a utility installation” (Department of Planning and Community 
Development 2008). p.10 
 
Three Industrial Zones 
Industrial 1 Zone (IN1Z) 
 
“This is the main zone to be applied in most industrial areas. It includes additional 
requirements for land in proximity to residential areas. A schedule to the zone allows 
the maximum floor space of certain uses to be limited” (Department of Planning and 
Community Development 2008). p.10 
Industrial 2 Zone (IN2Z) 
 
“This zone is for large industrial areas which have a core more than 1500 metres from 
residential areas and are of state significance. Note that special requirements apply to 
the “core” area of this zone (the area more than 1500 metres from a residential zone) 
as this area is a resource intended to be reserved for uses which require that degree 
of separation from residential and similar areas. Each industry in the core area will 
be considered on its merits depending upon its effect on neighbouring industries 
and communities. Generally, uses that do not depend on such a location are 
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discouraged” (Department of Planning and Community Development 2008). p. 11 
Industrial 3 Zone (IN3Z) 
 
“This zone is designed to be applied as a buffer between the Industrial 1 Zone or 
Industrial 2 Zone and residential areas, if necessary. It may also be applied to industrial 
areas where special consideration is required because of industrial traffic using 
residential roads, unusual noise or other emission impacts, or to avoid interindustry 
conflict. A schedule to the zone allows the minimum leaseable floor area for certain 
uses to be specified” (Department of Planning and Community Development 2008). 
p. 11 
 
Business Zones 
 
Business 1 Zone (B1Z) 
 
“This is the main zone to be applied in most retail/commercial areas. It allows a wide 
range of commercial activities. A schedule to the zone allows the maximum floor space 
of certain uses to be limited” (Department of Planning and Community Development 
2008). p. 11 
Business 4 Zone (B4Z) 
 
“This zone provides for a mix of retailing for bulky goods, manufacturing industry 
and associated business services. This zone will typically be applied on road-exposed 
locations where it is necessary to ensure that sufficient area is available to allow a 
design which protects the safety and amenity of roads through the use of service roads, 
rear access and other techniques. Generally, this zone would only be applied in 
specialist locations where this type of development is either existing or strategically 
justifiable. A schedule to the zone allows the maximum floor space of certain uses to 
be limited” (Department of Planning and Community Development 2008). p. 11 
Three Rural Zones 
Rural Living Zone (RLZ) 
 
“This zone provides for predominantly residential use in a rural environment provided 
appropriate land management is exercised. This zone should only be used where this 
type of use exists, or where such a use can be strategically justified. The zone also 
provides for agricultural activities provided that the amenity of residential living is 
protected. A schedule to the zone allows the lot size and a number of other matters to 
be specified” (Department of Planning and Community Development 2008). p.11 
 
Rural Conservation Zone (RCZ, RCZ1, RCZ2) 
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“This zone replaces the Environmental Rural Zone. It is designed to protect and 
enhance the natural environment for its historic, archaeological, scientific, landscape, 
faunal habitat and cultural values. Agriculture is allowed provided it is consistent with 
the environmental and landscapes values of the area. This zone could also be applied 
to rural areas degraded by environmental factors such as salinity or erosion. A schedule 
requires specific conservation values to be stated. The zone provides a minimum lot 
size of 40 hectares unless an alternative is specified in a schedule to the zone. The 
creation of smaller lots is prohibited unless the subdivision is the re-subdivision of 
existing lots or the creation of a small lot for a utility installation” (Department of 
Planning and Community Development 2008). p.12 
Farming Zone (FZ) 
 
“This zone replaces the Rural Zone as the main zone to be applied in rural areas. It 
encourages the retention of productive agricultural land and the use and development 
of land based on comprehensive and sustainable land management practices and 
infrastructure provision. The zone provides a minimum lot size of 40 hectares unless 
an alternative is specified in a schedule to the zone. The creation of smaller lots is 
prohibited unless the subdivision is the re-subdivision of existing lots or the creation 
of a small lot for a utility installation” (Department of Planning and Community 
Development 2008). p.13 
Public Land Zones 
Public Use Zone (PUZ) 
 
“This zone recognises the use of land for a public purpose and prescribes a number 
of categories of public use which can be shown on the planning scheme map. This is 
the main zone for public land used for utility or community service provision. A 
schedule allows specified uses or managers of public land to be exempted from 
specified requirements. Alternative advertising sign categories may be specified if 
required” (Department of Planning and Community Development 2008). p.13 
Public Park and Recreation Zone (PPRZ) 
 
“This is the main zone for public open space and public recreation areas. A schedule 
allows specified uses or managers of public land to be exempted from specified 
requirements. It also allows an exemption for buildings and works specified in an 
Incorporated Plan. Alternative advertising sign categories may be specified if 
required” (Department of Planning and Community Development 2008). p.13 
 
Public Conservation and Resource Zone (PCRZ) 
 
“This zone provides for places where the primary intention is to conserve and protect 
the natural environment or resources. It also allows associated educational activities 
and resource-based uses. A schedule allows specified uses or managers of public land 
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to be exempted from specified requirements. It also allows an exemption for buildings 
and works specified in an incorporated plan. Alternative advertising sign categories 
may be specified if required” (Department of Planning and Community Development 
2008). p.13 
Road Zone (RDZ) 
 
“This zone enables declared roads and other important roads or proposed roads to be 
designated on the planning scheme map. A road designated as a declared road under 
the Transport Act 1993 must be included in a Road Zone – Category 1. Other roads 
(or proposed roads where the land has been acquired) may be included as Category 
1 or Category 2 roads if appropriate. Certain uses, such as car wash and convenience 
restaurant, may only be permitted if the site abuts a Road Zone. This fact should be 
considered when deciding whether or not to include a road in the zone” (Department 
of Planning and Community Development 2008). p.13 
 
Special Purposes Zones 
Special Use Zone (SUZ) 
 
“This zone provides for the use of land for specific purposes. The purposes and the 
land use requirements are specified in a schedule to the zone. This allows detailed land 
use requirements to be prescribed for a particular site” (Department of Planning and 
Community Development 2008). p.14 
Urban Floodway Zone (UFZ) 
 
“This zone should be applied to urban land identified as part of the active floodway, 
or to a high hazard area with high flow velocities, where impediment of flood water 
can cause significant changes in flood flows and adversely affect flooding in other 
areas. Where land is subject only to inundation and low velocities, the Land Subject 
to Inundation Overlay can be used” (Department of Planning and Community 
Development 2008). p.14 
 
 
Figure 85 illustrates the location of the various zones in Portland. 
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Figure 85 Portland Zoning Zones 
 
 
 
Source: (Herron 2012) 
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Planning Overlays 
 
 
Portland has 139 planning overlays comprised of five different types of planning 
overlay, including Development and Design Overlays (DDO), Development Plan 
Overlays (DPO), Environment Significant Overlays (ESO), Heritage Overlays (HO) 
and a Wildfire Management Overlay (WMO). The total area coverage of the 139 
planning overlays is 5,975,954 m². 
 
Table 33Portland Overlays 
 
Source: (Herron 2012) 
A brief description of each overlay in Portland is listed below. Figures 86 through 88 
show Portland’s overlays. 
 
Environment and Landscape Overlays 
Environmental Significance Overlay (ESO) 
 
“Environmental significance is intended to be interpreted widely and may include 
issues such as effects from noise or industrial buffer areas, as well as issues related 
to the natural environment” (Department of Planning and Community Development 
2008). p.15 
Significant Landscape Overlay (SLO) 
 
“The reasons or characteristics which make up the significance of the landscape 
identified must be stated, together with the intended outcomes of imposed 
requirements Heritage and Built Form Overlays” (Department of Planning and 
Community Development 2008). p. 15 
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Heritage Overlay (HO) 
 
“Any heritage place with a recognised citation should be included in the schedule to 
this overlay. In addition, any heritage place identified in local heritage studies can also 
be included. A heritage place can have a wide definition and may include a single 
object or an area” (Department of Planning and Community Development 2008). p.15 
Design and Development Overlay (DDO) 
 
“This overlay is principally intended to implement requirements based on a 
demonstrated need to control built form and the built environment. The intended built 
form outcome must be clearly stated, as must the way in which the imposed 
requirements will bring this about” (Department of Planning and Community 
Development 2008).  p. 16 
Development Plan Overlay (DPO) 
 
“This overlay should be used where the form of development is appropriately 
controlled by a plan which satisfies the planning authority and a planning scheme 
amendment is not considered necessary to amend the plan” (Department of Planning 
and Community Development 2008). p. 16 
 
Land Management Overlays 
 
Land Subject to Inundation Overlay (LSIO) 
 
“This overlay applies to land in either rural or urban areas which is subject to 
inundation, but is not part of the primary floodway. The identification of these areas 
should be established in consultation with the relevant floodplain management 
authority” (Department of Planning and Community Development 2008). p.17 
Wildfire Management Overlay (WMO) 
 
“This overlay can be applied to areas identified by the Country Fire Authority (CFA) 
as having high bushfire hazard” (Department of Planning and Community 
Development 2008). p.17 
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Other Overlays 
 
Airport Overlays (AO) 
 
“This overlay should only be applied to land specifically identified as subject to high 
levels of noise and will only be necessary for certain airfields” (Department of 
Planning and Community Development 2008).  p. 17 
Environmental Audit Overlay (EAO) 
 
“This overlay should be applied only to land identified, known or reasonably 
suspected of being contaminated and which has not satisfied one of the two 
requirements of the overlay” (Department of Planning and Community Development 
2008). p.18 
Development Contributions Plan Overlay (DCPO) 
 
“This overlay identifies areas where a development contribution plan is in place. The 
schedule to the overlay summarises the development contributions required” 
(Department of Planning and Community Development 2008). p.18 
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Figure 86 Portland Overlays 
 
 
Source: (Herron 2012) 
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Figure 87 Portland CBD Overlays 
 
 
Source: (Herron 2012) 
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Figure 88 Southern Portland Overlay 
 
 
Source: (Herron 2012) 
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Commercial and Industrial Land Use 
Portland has 66 separate land use categories, as indicated in Table 34. The most 
numerous land use category, with 4,053 entries, is single detached homes. Detached 
homes represent only 7.36% of the total area of Portland. The two categories with the 
largest land area are unclassified land and mixed farming and grazing generally more 
than 20ha. These two categories represent 35.79% of Portland’s total land area. 
The combined industrial and commercial land use categories (as below, Table 34) 
represent 799 entities or 11.37% of all land use activities. 
The commercial and industrial presence in Portland represents 18.09% of the total land 
area or 8,523,382 m². 
Summary of Commercial and Industrial Land Use 
As of 2016, Portland has the following 
characteristics: Industrial Land Use 
• An over-abundance of zoned industrial land, of which very little is currently 
ready to be developed; 
• Portland Industrial Zones (IN1, IN2, IN3) have 600 lots, of which 131 are 
vacant; 
• Every lot is impacted by physical or heritage constraints; 
• Business/industrial/residential construction 2001-2010 was 115 units; 
• Average annual lot take up 2001-2010 was 11.5 units; 
• Actual amount of industrial land available for development 2016 is 
446.53ha; and 
• 230 additional lots or planning permits may be required for the next 20 years 
(supply requirement at current take up rate per year), this figure reflecting the 
current population growth rate. 
Source: (Victorian Department of Primary Industry 
2016) Commercial Land Use 
• Portland B1 Zone has 454 lots, of which 25 are vacant; 
• Every lot is impacted by physical or heritage constraints; 
• Business construction (2004-2008) comprised 39 structures; 
• Average annual lot take up (2001-2008) was 4.3 per annum; 
• Actual amount of B1 land available for development is 1ha; and 
• 61 additional lots are required for the next 20 years (Portland is currently 
61 lots deficient to meet its 20 year B1 Zone lot supply). 
Source: (Victorian Department of Primary Industry 2016) 
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Table 34 Portland Land Use 
 
 
Source: (Herron 2012) 
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Table 34 Continued 
 
 
Source: (Victorian Department of Primary Industry 2013) 
 
Physical Infrastructure and Transport 
Physical Infrastructure 
 
The greater Portland area has reticulated water, sewer, natural gas and electricity as 
shown in Figure 89. 
 
Figure 89 Portland Infrastructure 
 
Source: (Herron 2012) 
There are clear physical and landscape constraints to the outward growth of Portland, 
including water and sewage constraints (Figure 90). 
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Figure 90 Portland Infrastructure Constraints 
 
 
Source: (Herron 2012) 
 
Industrial buffers in conjunction with flooding represent another major constraint on 
the expansion of Portland. Figure 91 illustrates both flooding and the requirements and 
extent of industrial buffers to reduce the impact of industrial activity on residential 
or commercial locations. 
As indicated, the southern expansion of Portland is stopped by the location of the 
Portland smelter and its respective 1.5 kilometre industrial buffer. The southwest 
region of Portland is one of the areas that is not impacted by flooding in Portland. 
The western and northern expansion is affected by flooding, industrial buffers and sink 
holes. As shown by the map, three industrial buffers effectively limit the northern 
expansion of Portland. The practical effect of the buffers and flood plain on the 
Portland landscape is to restrict the process of infill. 
New development has to leap frog over the flooding and buffer barriers, continually 
expanding the area of Portland. This continual leap frogging has tremendous 
infrastructure and servicing costs. These costs can range as high as $16,000 per 
individual lot for just water and sewage connection. 
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Portland Industrial Constraints 
This map shows the impact 
of flooding and industrial 
Buffers on the R1 Zone 
In Portland. 
 
The small circles 500m 
Large circles 1 KM 
 
Dark Red Areas 
Industrial 2 Zone 
 
Yellow Areas 
Industrial 1 Zone
These 
constraints limit 
Portland to grow 
and affect the 
quality of life for 
Portland 
Residents 
Lime Green Area 
Industrial 3 zone 
Pink Residential 1 Zone 
21 
Figure 91 Portland Industrial Constraints 
 
 
Source: (Herron 2012) 
 
 
Transport 
Portland has at its disposal a major transport infrastructure, including a deep sea port, 
regional airport, rail and road transport. 
Roads also play a significant role in the transport of raw materials to processing plants, 
plus transport of the product out of Portland to internal and external (export) markets. 
In the majority of cases this transport task is carried out on the arterial road network. 
However, some industries (e.g., gas, livestock trading and feeding) use both the local 
and arterial road network to transport their goods to markets. 
The majority of the Portland road network was designed and constructed in the period 
from 1960 to 1980 prior to the introduction of today’s heavy vehicles and was built 
primarily for light vehicles and low traffic volumes. 
The Port of Portland acts as the focal point for transportation activities for the 
southwest corner of Victoria and the southeast corner of South Australia. Major rail 
and road networks feed into the port such that goods may be exported both nationally 
and internationally. 
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The Port of Portland (Figure 92) is a sheltered deep water port on the outer Victorian 
coast offering all weather access via northern facing channel and two man-made 
breakwaters. The Port covers an area of approximately 65ha, occupying two separate 
parcels of land with the main port area. 
Figure 92 Port of Portland 
 
Source: (Herron 2012) 
Portland is currently serviced by a rail freight network that has three lines that can 
service the port proper. 
Scheduled passenger rail-bus transport, originating from Melbourne and terminating 
in Portland, is a combination of 300km of rail service, Melbourne to Warrnambool, 
plus a 100km bus service, Warrnambool to Portland. 
Portland and Glenelg Shire are serviced by the Portland airport, which is located in 
Cashmore (approximately 14km west of Portland). Officially opened in 1982, the 
airport consists of a sealed main runway of 1616m, a secondary unsealed runway, a 
terminal building occupied by one commercial airline (Sharp Airlines), hangar 
facilities for both fixed and rotary wing aircraft, an aero club and a refuelling facility. 
The airport is of strategic importance for the Shire as it is seen to be one of the drivers 
for facilitating the achievement of its vision of economic development and widening 
the industrial base and overall growth. 
Portland has scheduled local bus service through Portland Bus Lines. For the period, 
July 2007, through to July 2008 total passenger volume for adult/child and pension 
classifications were 9,400 passengers. Portland Bus Lines also provide a student 
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conveyance service which carried 4,300 students for the period July 2007 to July 
2008. 
Portland has a tourism/transport attraction called the Portland Cable Tram. This 
service operates daily and is modelled on the cable trams of the 1880s. The 
service began in 2002. Passenger numbers are highlighted in Figures 93. 
Figure 93 Portland Cable Trams Passenger Numbers 
 
 
Source: (Herron 2012) 
Portland has a dedicated bike network that will allow cyclists to travel around 
the greater Portland area (Figure 94). 
The Portland bicycle, transit bus and road network is shown in Figure 94. The 
transit bus network is coloured green, the bicycle network is pink and the road 
network is black. 
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Figure 94 Portland Bike, Bus and Road Network 
 
 
 
Source: (Herron 2012) 
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Chapter 4 Summary 
 
 
Chapter 4 provided an insight into the key economic and demographic indicators for 
Hobsons Bay and Portland. The indicators include: current population and government 
population projections to 2050; dwellings, zoning and overlay patterns; topographic 
and environmental factors; and commercial/industrial land use trends for each of the 
two locations. 
A shift share analysis was conducted on the two locations. The shift share decomposed 
employment growth over a 10 year period (2000-2011). The results showed divergent 
growth rates in jobs: Hobsons Bay (4,648 additional jobs); and Portland (478 
additional jobs). 
The analysis of Hobson Bay highlighted the following: 
• The industrial land use pattern is changing in that the demand for industrial 
land is falling; 
• There will be large tracts of industrial and that can be converted into other 
land use purposes or activities; 
• The demand for residential land is increasing and is greater than the current 
available supply of residential land; and 
• New levels of residential density may need to be introduced into Hobson 
Bay to cater for the increased demand for residential housing. 
The analysis of Portland highlighted the following 
• The industrial land use pattern is changing in that the demand for industrial 
land is falling; 
• There is an oversupply of industrial land in Portland to meet current and 
forecast future demand for industrial land up to the year 2050; 
• There is adequate residential land supply to meet current and projected 
demand up to the year 2050; and 
There is no current need to do massive rezoning activity in Portland. 
The next chapter (Chapter 5) provides a review of state, regional and local past and 
current planning policies and strategies. The chapter focuses on the key planning 
factors (economic, demographic, environmental and social) impacting the two study 
locations. 
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Chapter 5 State, Regional and Local Planning 
Policies and Strategies 
 
Introduction 
Planning in the state of Victoria involves two levels of governance. The upper level 
is the state government level, through the Department of Transport, Planning and 
Local Infrastructure (DTPLI), and which administers the Planning and Environment 
Act of 1989. The second level involves the authority of the municipal or local council. 
The Planning and Environment Act provides strategic and statutory guidance for 
planning policy and administration in Victoria. 
Under the Planning and Environment Act seven planning objectives for the state of 
Victoria are set out. These objectives include: 
1. “To provide for the fair, orderly, economic and sustainable use and 
development of land”; 
2. “To provide for the protection of natural and man-made resources and 
the maintenance of ecological processes and genetic diversity”; 
3. “To secure a pleasant, efficient and safe working, living, and recreational 
environment for all Victorians and visitors to Victoria”; 
4. “To conserve and enhance those buildings, areas or other places which are 
of scientific, aesthetic, architectural or historical interest or otherwise of 
special cultural value”; 
5. “To protect public utilities and other assets and enable the orderly 
provision and coordination of public utilities and other facilities for the 
benefit of the community”; 
6. “To facilitate development in accordance with the objectives set out in the 
points above”; 
7. “To balance the present and future interests of all Victorians.” 
 
Source: (Victorian Department of Planning and Community Development 1987) s4 
p7-8 
Land use planning in Victoria is administered through the use of a document called 
a Planning Scheme. A scheme comprises eleven sections, as illustrated in Figure 1, 
of which the first ten include: 
1. A user’s guide; 
2. The State Planning Policy Framework (SPPF) (i.e., which is comprised of 
general principles for land use and development in Victoria and specific 
policies dealing with settlement, environment, housing, economic 
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development, infrastructure, and particular uses and development); 
3. The Planning and Environment Act 1987, which empowers the Minister to 
prepare a set of standard provisions for planning schemes called the Victoria 
Planning Provisions (VPP), or a framework for standard provisions and 
s t a t e  planning policy for all planning schemes (i.e., the planning authority, 
usually the local council, providing the local planning policy content and selecting 
the appropriate zones and overlays from the VPP for inclusion in their planning 
scheme, the suite of standard zones in the VPP having been designed to be flexible, 
though councils must select zones and overlays only from the VPP); 
4. The Local Planning Policy Framework (LPPF), which articulates a local and 
regional strategic policy context for a municipality, comprised of the Municipal 
Strategic Framework (MSS) and specific local planning policies; 
5. Zones (i.e., an important feature of which is reflected in the first purpose of 
each zone, insofar as they are to be administered to implement the SPPF and 
LPPF, with each planning scheme including only those zones required to 
implement its strategy, plus no option to vary the zones or to introduce local 
zones, whereas additional zones can only be introduced by an amendment to 
the VPP, as noted above); 
6. Overlays (i.e., standard overlays for state-wide application are included in the 
VPP, with each planning scheme including only those overlays required to 
implement strategy, whereas overlays generally apply to a single issue or to a 
related set of issues such as heritage, an environmental concern or flooding, 
and must have a strategic justification, additional schedules qualifying local 
objectives and requirements, but only regarding development, not land use per 
se, thus not changing the intent of the zone); 
7. Particular provisions (i.e., specific prerequisites or planning provisions for a 
range of particular uses and developments, such as advertising signs and car 
parking, and applied consistently across the state with no ability to include 
particular provisions that are not formally in the VPP); 
8. General provisions (i.e., operational requirements that are consistent across the 
state, including matters such as existing use rights, administrative provisions, 
ancillary activities and referral of planning permit applications); 
9. Definitions (i.e., terms separated into general terms, outdoor advertising terms 
and land use terms); 
10. Incorporated documents (i.e., application, adoption or incorporation of any 
document that relates to the use, development or protection of land, allowing 
a link between the planning scheme and external documents that may inform 
the planning scheme, guide decision-making or affect the operation of the 
scheme, inclusive of a range of codes, strategies, guidelines, plans or similar 
documents); 
11. List of amendments (i.e., all state and local amendments to the scheme, 
including a brief description of the amendment that is not a formal part of the 
scheme). 
Source: (Victorian Department of Planning and Community Development 2008) 
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The eleventh section comprises planning scheme maps that illustrate much of the 
information summarized above. 
 
Figure 95 provides a graphic representation of the structure of a local Victorian 
government planning scheme. The graphic image was obtained from the new planning 
department website. 
 
 
Figure 95 Victorian Planning Scheme 
 
 
 
Source: (Victorian Department of Transport 2015) 
Under the Planning and Environment Act (1989), the Minister for Planning in Victoria 
“has responsibility for a range of functions and, in certain circumstances, has the power 
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to intervene on matters associated with planning and heritage processes.” (Victorian 
Department of Planning and Community Development 2008) 
This may involve: 
 
• “Amending a planning scheme, with exemption from notice requirements”; 
• “Advancing the processing of an amendment to a planning scheme”; 
• “Assuming responsibility for a planning application being assessed by 
council”; 
• “Assuming responsibility for a planning application that is before the Victorian 
Civil and Administrative Tribunal (VCAT)”; 
• “Assuming responsibility for recommendations for registration and permits 
under the Heritage Act that are being considered by the Heritage Council or 
VCAT.” 
Source: (Victorian Department of Transport Planning and Local Infrastructure 2015, 
Victorian Department of Environment 2016) p.5 
 
These powers are provided for under the Planning and Environment Act 1987, the 
Heritage Act 1995 and the Victorian Civil and Administrative Tribunal Act 1998. 
 
This information was sourced from the new Department of Environment, Land Water 
and Planning website which has become the main dissemination point for information. 
The 72 municipal councils in the state of Victoria are usually the designated 
Responsible Authority under the Planning and Environment Act for issuing planning 
permits and administering the planning scheme. The Victorian planning system is best 
summarized in Figure 96 and 97. This figure highlights the inputs used in developing 
planning outcomes and the roles of various officials. 
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Figure 96 Victorian Planning Scheme 
 
Source: (Victorian Department of Environment 2016) 
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Figure 97 Victorian Planning System 
 
Source: (Victorian Department of Environment 2016) 
 
Planning Policies 
 
The state government’s Department of Transport, Planning and Local Infrastructure 
(DTPLI), in conjunction with local councils, state government agencies and 
infrastructure authorities, has developed a series of regional development plans. As 
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depicted by Figure 98, a regional plan sits beneath the state plan and above the local 
council plan in the Victorian planning hierarchy. 
 
 
Figure 98 Victorian Planning Hierarchy 
 
 
Source: (Victorian Department of Transport Planning and Local Infrastructure 2015), 
(Victorian Department of Environment 2016) 
Plan Melbourne 
 
The regional development plan for the greater Melbourne metropolitan area is entitled 
Plan Melbourne (2015). The 31 respective local councils that are included in Plan 
Melbourne, plus a map of Plan Melbourne’s coverage, are shown in Figure 99. 
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Figure 99 Plan Melbourne Area and Councils 
Source: (Victorian Department of Transport Planning and Local Infrastructure 2015, 
Victorian Department of Environment 2016) 
Plan Melbourne has five goals including: 
• Protecting the suburbs; 
• Developing defined areas near services and infrastructure; 
• Creating a clearer and simpler planning system with improved decision 
making; 
• Re-balancing growth between Melbourne and regional Victoria; and 
• Identifying an investment and infrastructure pipeline. 
 
 
The concept of protecting the suburbs and developing areas near services and 
infrastructure is highlighted in the Plan Melbourne concept of the “20 Minute 
Neighbourhood” (Figure 100). The “20 Minute Neighbourhood” incorporates parks, 
community centres, shops and retail premises, employment, transport, community 
gardens and childcare facilities. This information was accessed from the Department 
of Environment, Land, Water and Planning website. 
The municipality of Hobsons Bay and its various suburbs represents a well-
established community with limited opportunities for new expansive residential 
development. Hobsons Bay future residential developments will be centred on the 
utilization, conversion and redevelopment of existing industrial sites into new 
residential developments. These new developments will focus upon higher 
residential densities as one means to house the expected increased future population. 
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Figure 100 Plan Melbourne "20 Minute Neighbourhood" 
 
Source: (Victorian Department of Transport Planning and Local Infrastructure 2015, 
Victorian Department of Environment 2016) 
Another key aspect in Plan Melbourne is to protect suburbs using urban design 
concepts. These concepts include: 
• Neighbourhood characteristics; 
• Height and massing of buildings; 
• Street setbacks; 
• Roof forms; 
• Street patterns and street edge integration; 
• Dwelling diversity; 
• Design detail; 
• Private and communal open space; and 
• Public open space. 
 
 
Hobsons Bay has a variety of dwellings ranging from single family dwellings to two 
storey apartments with different roof forms. Hobsons Bay has seven neighbourhoods, 
each with their own unique stylistic character and pattern, including height and 
massing requirements. The municipality also has one of the largest allotments of public 
space per 1,000 residents in the Greater Melbourne metropolitan area as shown in 
Figure 101. 
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Figure 101 Public Space in the Greater Melbourne Area by Local Government 
 
 
Source: (Victorian Department of Transport Planning and Local Infrastructure 2015, 
Victorian Department of Environment 2016) 
The five goals of Plan Melbourne were developed from a set of nine strategic 
principles that looked at what residents valued most about Melbourne, how Melbourne 
should be managed at a metropolitan and local scale, and principles relating to what 
should be done to implement the strategy. 
Plan Melbourne has over-arching goals that impact on every greater Melbourne local 
government area, including the Hobsons Bay municipality. Figure 102 provides a 
summary of the Plan Melbourne’s outlook for the western suburban region of the 
Melbourne metropolitan area, of which the City of Hobsons Bay municipality is part. 
The summary highlights the population and job growth expected in the sub-region 
along with the demand for additional housing requirements. 
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Figure 102 Plan Melbourne Summary of the Western Sub region (Hobsons Bay) 
 
 
Source: (Victorian Department of Transport Planning and Local Infrastructure 2015, 
Victorian Department of Environment 2016) 
There have been important changes relating to future initiatives in the Plan Melbourne 
document. These include the scrapping of the East-West Link freeway proposal. 
 
Regional Growth Plans 
 
Eight regional growth plans have been developed by the Department of Transport, 
Planning and Local Infrastructure (DTPLI) for the regional areas of Victoria. Figure 
103 shows the location and name of each of the regional areas. The map was 
referenced from the Department of Environment, and Water and Planning website. 
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Figure 103 Location and Name of the Regional Planning Areas in Victoria 
Source: (Regional Development Victoria 2016) 
 
Great South Coast (Portland) 
 
The community of Portland, as part of Glenelg Shire, is part of the Great South 
Coast (GSC) regional group. The GSC has formulated the Great South Coast 
Regional Plan (2010). Other members of the regional group include the 
municipal shires of Corangamite, Moyne, Southern Grampians and the City of 
Warrnambool. 
The Great South Coast Regional Plan has nine objectives guiding the 
development process in southwest Victoria, including: 
 
1. Strengthening “the region’s economy through increased
industry diversification, innovation and development”; 
2. Attracting “more people to the region”; 
3. Enhancing “liveability through improved health, education and 
standards of living”; 
4. Building upon the existing “network of towns and the roles played by them”; 
5. Managing and utilizing “strategic assets” and supporting “agricultural 
productivity”; 
6. Sustainably managing “natural resources and environmental assets”; 
7. Enhancing “equity of access to infrastructure, facilities and services”; 
8. Strengthening “connections to other regions”; and 
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9. Ensuring “land and infrastructure needed to support growth is identified 
and appropriately planned.” 
 
Source: (Victorian Department of Transport Planning and Local Infrastructure 2015) 
 
The Future Economic Directions of the Great South Coast are summarized in Figure 
194  as depicted in the figure, the Port of Portland plays a major economic role for the 
economy of the Great South Coast. The figure also highlights the diversification of the 
economy from the traditional agricultural patterns of the past to concentrated points of 
single-industry or urbanization. 
The Great South Coast Regional Plan stresses the importance of improving 
infrastructure at the local and regional level. The plan looks at general infrastructure, 
infrastructure for growth areas, transport connections, telecommunication, 
electricity, marine and tourism infrastructure. 
 
As depicted in Figure 19+ 
5, the infrastructure requirements stretch across the entire region. The main emphasis 
for regional improvement is upon coastal areas from Warrnambool to Portland, and 
along the Midland Highway corridor from Portland to Hamilton. This information 
was accessed through the Department of Environment, Land, Water and Planning 
website. 
 
In Victoria, regional plans comprise a summary document of all the individual 
economic, development and strategic planning documents for each of the member 
local municipality council areas. The regional plans integrate each of the member 
council’s individual plans into a coordinated document that has a regional rather than 
local focus. 
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Figure 104 Great South Coast Future Economic Directions 
 
 
Source: (Victorian Department of Transport Planning and Local Infrastructure 2015, Victorian Department of Environment 2016) 
  
195
Figure 105  Regional Infrastructure Requirement 
 
 
 
Source: (Victorian Department of Transport Planning and Local Infrastructure 2015, Victorian Department of Environment 2016) 
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Local Government Policies 
Local government planning schemes are statutory planning instruments that dictate 
and direct planning policy at the local government level. Within each planning scheme 
is a section called the Municipal Strategic Statement (MSS). The MSS provides the 
nexus between state planning policy and the context for the local municipality and 
identifies how state policies apply to the context. It provides the basis for the 
application of local policies, zones, overlays and other provisions in the planning 
scheme and ensures that it is responsive to local issues and characteristics. 
Hobsons Bay 
 
The Hobsons Bay MSS contains eight different topics, including: 
• Settlement; 
• Open space; 
• Environment; 
• Built environment and heritage; 
• Housing; 
• Economic development; 
• Transport and mobility; and 
• Infrastructure. 
Each topic directly relates to local policy or an issue impacting upon the City of 
Hobsons Bay. The local issues that Hobsons Bay municipality face include: 
• “Protecting the quality and character of existing suburbs from pressure 
associated with urban consolidation;” 
• “Protecting places and precincts of local heritage significance from 
inappropriate development”; 
• “Protecting the foreshore from increasing high rise residential development 
pressure”; 
• “The use of basement parking in areas potentially at risk from climate 
change, particularly sea level rise and storm surge events”; 
• “Defining a new neighbourhood character for the Strategic Redevelopment 
Areas which balances character and costs associated with remediation of 
former industrial sites”; 
• “Accommodating urban growth largely in Strategic Redevelopment Areas to 
facilitate urban consolidation”; 
• “Encouraging environmentally sustainable development”; 
• “Balancing sustainable design with the protection of local heritage”; 
• “Protecting national and state significant industries, including some of 
Victoria’s largest petroleum, chemical and manufacturing industries from 
encroachment of residential or other sensitive uses”; and, 
• “Retaining and enhancing the individual character of the activity centres in 
the municipality.” 
Source: (Victorian Department of Transport Planning and Local Infrastructure 2015). 
P2-6 
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Portland 
 
The Glenelg Shire MSS contains five different topics, including: 
• Infrastructure; 
• Economic development; 
• Environment; 
• Heritage; and 
• Urban development 
 
Each topic directly relates to a local policy or an issue that is impacting upon the city 
of Portland. The issues that Portland are facing include: 
• “Expansion of the natural gas distribution network in Portland; 
• Improving the water and sewage infrastructure; 
• Reducing land use conflict by re-zoning industrial operations out of 
residential areas; 
• Developing an urban design framework for Portland; 
• Reducing the infrastructure and land constraints surrounding the Port of 
Portland.” 
Source: (Victorian Department of Planning and Community Development 2013) p. 20 
 
 
Discussion 
 
The strategic planning documents that were briefly described earlier in the chapter (i.e. 
Victorian Planning Scheme (var.), Plan Melbourne (2014), the 20 Minute 
Neighbourhood (2013), Great South Coast Regional Strategic Plan (2014) (GSCRSP)) 
having major implications for Hobsons Bay and Portland. 
The Victorian Planning Scheme (var.) is the overarching document that controls land 
use planning in Victoria. The Scheme (var.) states what land use activity can and cannot 
be conducted on a respective piece of land. The vast majority of the Hobsons Bay and 
Glenelg (Portland) planning schemes are identical. The only difference between the two 
schemes is a section called the Municipal Strategic Statement (MSS) which was 
described earlier in the chapter. 
The future direction Hobsons Bay is directly impacted by the Plan Melbourne (2014) 
and the 20 Minute Neighbourhood (2013). Plan Melbourne (2014) focuses on protecting 
suburbs and highlighting smaller regional developments with the greater Melbourne 
metropolitan area.  
The 20 Minute Neighbourhood (2013) focuses on the infrastructure and amenities (i.e. 
parks, community gardens, transport, community centres, child care and retail premises) 
within Hobsons Bay. The two-scenarios outlined and developed in Chapters 6 and 7 
took into consideration the guidelines and suggestions contained in Plan Melbourne 
(2014) and the 20 Minute Neighbourhood (2013). 
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The future direction of Portland is directed thought the Great South Coast Regional 
Strategic Plan (2014) (GSCRSP). The GSCRSP (2014) incorporated a series of 
publications including the Glenelg Strategic Futures Plan (2009) which described the 
future directions for the Portland urban area and Glenelg Shire to 2050. 
The GSCRSP’s (2014) 9 objectives are similar objectives to Plan Melbourne (2014) and 
the 20 Minute Neighbourhood (2013) relating to residential settlement. 
 
Summary 
 
Chapter 5 has provided a brief overview into state, regional and local current planning 
policies and strategies applicable in the state of Victoria. The Planning and 
Environment Act, the State Planning Framework (SPF) and the concept of the planning 
scheme proper, representing the state role for overseeing and coordinating planning 
policies and strategies, all impinge on the present study of local conditions in Hobsons 
Bay and Portland. 
The concept of regional planning, as proverbial “third rail,” is explained through Plan 
Melbourne and the Great South Coast Regional Plan. 
The essential and/or critical local planning policies are nonetheless highlighted 
through the Municipal Strategic Statement (MSS) of the two case study locations. 
Chapter 6 provides the first of three chapters that examine in detail the formation of 
two land use planning scenarios explored through this thesis. Chapter 6 discusses, in 
particular, the “Continued Growth” scenario, as previously described. This scenario 
uses modified forecasts developed by the Victorian State Government, including three 
forecasts to project future land use patterns. 
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Chapter 6 Scenario 1, “Continued Growth” 
Chapter 6 examines the first of the two planning scenarios for the Hobsons Bay and 
Portland case studies. 
This scenario has two parts. Part 1 essentially comprises a continued growth scenario 
for each location generated by linear programming techniques and is compared against 
results obtained from Victorian state government reports and their projections that 
highlight potential future residential, commercial and industrial land requirements to 
the year 2050. Part 2 comprises excising the potential developable land identified in 
Part 1 and simulating its residential redevelopment. Part 2 results were generated by 
the Community Viz urban planning software program. In Part 2 the projected housing 
statistics used in the simulations are based upon the state of Victoria’s VIF (Victorian 
in the Future) statistical program data. 
Victoria in Future (or VIF) is the official state government projection of population 
and households across Victoria. VIF 2015 was released in 2015 and is the most up to 
date set of projections. The projections use the Estimated Resident Population (ERP) 
at 30 June 2014 as the base population, and 2015 is the first year of the projected 
numbers. 
VIF 2015 projections show changes in population and households, in terms of number 
and characteristics (i.e. age structure, household types, location). 
The projections give an idea of what is likely to happen if current trends continue. 
They indicate the possible need for responses to manage change, achieve preferred 
outcomes or mitigate the impacts of non-preferred outcomes. 
“VIF projections are an important guide for planning and building for Victoria. State 
and local governments and agencies use the projections to plan for land use and 
development, infrastructure, services and programs. Developers and businesses use 
them to analyse potential markets, for example future demands for dwellings, goods 
and services and labour supply”. (Victorian Department of Environment 2016) 
 
Linear Programming 
Linear Programming, as defined by Merriam Webster electronic dictionary, is “a 
mathematical method of solving practical problems (as the allocation of resources) by 
means of linear functions where the variables involved are subject to constraints” 
(Merriam-Webster; 2015) 
The two linear components used in formulating the continued growth scenario for 
Hobsons Bay include: 
1. Land use requirement analysis component: predicts the future demand of 
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land required for particular land uses; and 
2. Land use allocation component: uses transition rules and spatial analysis to 
predict the pattern of land use change and where land use allocation occurs. 
The linear projection frameworks for both the Hobsons Bay and Portland case studies 
have been modified from Pettit’s original work in 2002 and are shown as Figures 106 
and 107 respectively. 
The reason why the frameworks were modified was to include the Hobsons Bay and 
Glenelg 2016 planning schemes. With the inclusion of these documents into the 
projection frameworks, the planning rules of Victoria were duly adjusted, with the 
framework replacing the Queensland legislation used by Pettit in his initial work of 
2002. 
Linear programming (LP) is one of the most widely used techniques in model building 
since the mid-1950s as it is more manageable, understandable and computationally 
easier than other optimization techniques. Its use in the analysis of land use is marked 
perhaps by the widely known Herbert-Stevens Linear Programming Model designed 
for the Penn-Jersey Transportation Study (Herbert & Stevens 1960). Other similar 
models were built in the same period such as the Southern Wisconsin Regional Plan 
Model (Schlager 1965) and Britton Harris’ Optimizing Model – a modification of the 
Herbert-Stevens model (Harris 1962, 1966 cited in Romanos, 1976 p.63) (Briassoulis 
2010) p.114. 
Linear Program 
 
The linear programming techniques used in Scenario 1 involve two steps: 
1. Disaggregating data on socio economic trends for the two research 
locations to predict future land use requirements; and 
2. Forecasting patterns of change using land use in the two research locations 
through transition rules and accessibility indices. 
Overview of the Trend Projection Model 
 
The techniques used for the linear trends projections were modelled with regard to the 
research undertaken Pettit (2000). Thus, trends projection applies a set of rules derived 
from the existing knowledge of a particular area in order to predict future land 
allocations. Land usages are determined by area – based coefficients reflecting trends 
and rules. 
Pettit’s (2000) Trend Projection Network 
 
The trends projection framework developed by Pettit was applied to both Hobsons Bay 
and Portland case studies and included the following aggregated inputs regarding 
projected employment growth by industry sector. The population growth of both 
Hobsons Bay and Portland are the core inputs to the projection framework. The 
Projection framework used the Hobsons Bay and Portland population and housing 
forecasts for the period 2016 through 2050, as supplied by the Victorian state 
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government through their Victoria in the Future program. 
This VIF information was used to project the total employment growth, the number 
of additional households, and finally the total number of dwelling units required to 
accommodate the expected population growth. The aggregate inputs were used as area 
based co-efficients in calculating future land use requirements. 
The projected employment growth parameter operates on the basis that the job growth 
of specific industry sectors will determine how much additional land is required to 
be allocated for related land uses. 
The two linear components used in formulating the continued growth scenario for 
Hobsons Bay include: 
1. Land use requirement analysis component: predicts the future demand of 
land required for particular land uses; and 
2. Land use allocation component: uses transition rules and spatial analysis to 
predict the pattern of land use change and where land use allocation occurs. 
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Figure 106 Hobsons Bay trends projection network 
 
 
 
 
Source: (Pettit 2002). p 155 
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Figure 107 Portland trends projection framework 
 
 
Source:  Pettit (2002) p155   
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As indicated by Figures 106 and 107, there are seven components that feed into the 
land allocation equations and land use correlations: 
 
 
• Projected employment growth; 
• Number of new dwelling units; 
• Land use data layers; 
• Building footprint data; 
• Accessibility attractors; 
• Respective planning scheme; and, 
• Results for the land use demands and spatial allocation. 
 
 
The Australian Bureau of Statistics (ABS) has nineteen industrial   classifications 
:Agriculture, Fishing, Mining and Forestry; Manufacturing; Electricity, Gas, Water 
and Water; Construction; Wholesale Trade; Retail Trade; Accommodation and Food 
Services; Transport, Postal and Warehousing; Information, Media and 
Telecommunications; Financial and Insurance Services; Rental, Hiring and Real 
Estate Services; Professional Scientific and Technical Services; Administrative and 
Support Services; Public Administration and Safety; Education and Training Services; 
Health Care and Social Assistance; Art and Recreation Services; Other Services and 
Inadequately Described/Not Stated. These were used as the basis for the future 
employment growth projections. The Hobsons Bay projections were based upon the 
Time Series Census data for Hobsons Bay from 2001 through 2010, while the Portland 
projections were based upon the Time Series Census data for Portland from 2001 
through 2010. 
 
Hobsons Bay Analysis 
Table 35, entitled Land Use in Hobson’s Bay, was used as the information source to 
determine the input numbers for the various linear programming equations. The 
electronic data was sourced from the Victorian Department of Primary Industry. The 
Department of Primary Industry, as shown in Table 35, identifies 84 categories of land 
use in Hobson’s Bay. 
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Table 35 Land Use Table for Hobsons Bay 
 
  
206
Table 35 Continued 
 
 
Source: (Victorian Department of Primary Industry 2013), (Victorian Department of 
Primary Industry, 2013) 
 
Land Use Requirement Analysis Component for Hobsons Bay 
Several equations were formulated to derive and formulate the land use requirements 
for the Continued Growth scenario. 
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The first formula cited by Pettit (2002) was derived from Peckol and Erickson (2000) 
in their analysis of industrial land supply and demand for the central Puget Sound 
area of the United States of America in the state of Washington 
Equation 1 
 
L1= (Egi x Eri) / Cri  Source: (Pettit 2002) p156 
 
The projected land growth required to support the increased work force and 
residential expansion was formulated using: the Commonwealth Department of 
Employment and Employment Forecasting 2012-2031 for the state of Victoria; and 
the municipality of the City of Melbourne employment forecast for the period 2015-
2020 for the greater Melbourne metropolitan area (Table 36). 
 
Table 36 Industry Composition in the Melbourne Metropolitan Area 
Source: (SGS Economics & Planning 2014) p16 
 
The linear programming function in Excel was used to calculate the growth in the 
number of employees for five year intervals (2016-2050) by industrial classification. 
The results from the forecast increase or decrease in employee numbers per industry 
category were then applied to the base level area (2011 level) for each industry 
category. 
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The area required for each of the 19 industrial categories either grew or contracted 
as a result of the increase or decrease in the number of employees per the respective 
industrial category. 
The symbols represented in Equation 1 and Equation 2 stand for: 
 
 
• L for land required; 
• i for type of industry category; 
• Eg for employment growth; 
• Er for employment ratio (total m2 per employee); 
• Cri for coverage ratio; 
• AvP1 for average land parcel size (m2); and 
• Dw1 for number of new dwellings. 
 
Note: Eg, Er, Cr, AvP1 and Dw1 are area based co-efficients. 
 
Equation 2 
 
Li =AvPi x Dwi Source: (Pettit 2002) P 156 
 
Hobsons Bay has two types of residential housing; either low or medium density. 
In 2015, Hobsons Bay did not have a high density residential category in the 
current planning legislation. 
The Victorian government developed an electronic land use data set that records 
every dwelling in Victoria by the type, number and size of dwelling. 
In Table 37 the type, number, and area of each residential type is shown. The 
average parcel size is calculated by dividing the number of each type by its 
respective area. 
Table 37 Hobsons Bay residential types by number and area 
Source: (Victorian Department of Primary Industry 2013) 
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Residential land parcel data (Equation 2) is coupled with industry employment data, 
employment ratios and coverage ratios (Equation 1) to provide an overall projected 
land requirement (residential, industrial and commercial). 
The Victorian state government has developed an electronic data set that forecast 
Hobsons Bay will require the following number of dwellings based upon the Victoria 
in the Future population forecasts to 2050 (Table 38). 
The overall total number of new dwellings required for the period 2016-2050 is 
11,628, with the population increasing to 22,465 residents. 
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Table 38 Hobsons Bay Forecast Population and Dwellings 2016-2050 
 
 
 
Source: (Victorian Department of Planning and Community Development 2014) 
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Hobsons Bay Projected Land Requirements 
 
The projected land requirements for the 18 industry categories for the period 2016 
through 2050 are shown below in Tables 39 through 57. The projected land 
requirements are contained in an electronic data set that contains data from the 
Victorian Department of Primary Industry and the Commonwealth of Australia. 
Tables 39 through 57 were developed using the electronic data set. 
Agriculture, Forestry, Fishing and Mining 
 
Table 39 depicts the growth in the forecast number of employed individuals in the 
Agriculture, Forestry, Fishing and Mining category. The level of employment 
increases from the current level of 165 in 2011 to a projected 297 individuals in 
2050. 
The allocated area for this industrial category increases from 178,021m2 in 2011 
to 178,290m2 in 2050. 
 
Table 39 Growth in area for Agriculture, forestry, Mining and Fishing Industry Category for Hobsons 
Bay 2001 -2050 
 
 
Source: (Commonwealth Department of Employment 2015), (Victorian 
Department of Primary Industry 2013) 
Accommodation and Food Services 
 
Table 40 depicts the growth in the forecast number of employed individuals in the 
Accommodation and Food Service category. The level of employment increases 
from the current level of 2,263 in 2011 to a projected 3,440 individuals in 2050. 
The allocated area for this industrial category increases from 135,127m2 in 2011 
to 135,239m2 in 2050. 
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Table 40 Growth in area for Accommodation and Food Services for Hobsons Bay 2001-2050 
 
 
 
Source: (Commonwealth Department of Employment, 2015), (Victorian 
Department of Primary Industry 2013) 
Administrative and Support Services 
 
Table 41 shows the growth in the forecast number of employed individuals in the 
Administrative and Support Services category. The level of employment increases 
from the current level of 1,404 in 2011 to a projected 1,617 individuals in 2050. 
The allocated area for this industrial category increases from 468,056m2 in 2011 
to 468,520m2 in 2050. 
 
Table 41 Growth in area for Administrative and Support Services for Hobsons Bay 2001-2050 
 
 
Source: (Commonwealth Department of Employment 2015), (Victorian 
Department of Primary Industry 2013) 
Arts and Recreation Services 
 
Table 42 depicts the growth in the forecast number of employed individuals in the 
Arts and Recreation Services category. The level of employment increases from 
the current level of 835 in 2011 to a projected 1,636 individuals in 2050. 
The allocated area for this industrial category increases from 9,609,543m2 in 2011 
to 10,509,841m2 in 2050. 
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Table 42 Growth in area for Arts and Recreation Services for Hobsons Bay 2001-2050 
 
 
Source: (Commonwealth Department of Employment 2015), (Victorian 
Department of Primary Industry 2013) 
Construction 
 
Table 43 depicts the growth in the forecast number of employed individuals in the 
Construction category. The level of employment increases from the current level 
of 3,023 in 2011 to a projected 6,430 individuals in 2050. 
The allocated area for this industrial category increases from 507,061m2 in 2011 
to 509,857m2 in 2050. 
 
Table 43 Growth in area for Construction for Hobsons Bay 2001-2050 
 
Source: (Commonwealth Department of Employment 2015), (Victorian 
Department of Primary Industry 2013) 
Education and Training 
 
Table 44 shows the growth in the forecast number of employed individuals in the 
Education and Training category. The level of employment increases from the 
current level of 3,067 in 2011 to a projected 6,370 individuals in 2050. 
The allocated area for this industrial category increases from 1,782,333m2 in 2011 
to 1,815,73m2 in 2050. 
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Table 44 Growth in Area for Education and Training for Hobsons Bay2001-2050 
 
 
Source: (Commonwealth Department of Employment 2015), (Victorian 
Department of Primary Industry 2013) 
Electricity, Gas, Water and Waste Services 
 
Table 45 depicts the growth in the forecast number of employed individuals in the 
Electricity, Gas, Water and Waste Services category. The level of employment 
increases from the current level of 363 in 2011 to a projected 846 individuals in 
2050. 
The allocated area for this industrial category increases from 168,344m2 in 2011 
to 168,687m2 in 2050. 
 
Table 45 Growth in area for Electricity, Gas, Water and Waste Services for Hobsons Bay 2001-2050 
 
 
 
Source: (Commonwealth Department of Employment 2015), (Victorian 
Department of Primary Industry 2013) 
Financial and Insurance Services 
 
Table 46 depicts the growth in the forecast number of employed individuals in the 
Financial and Insurance Services category. The level of employment increases 
from the current level of 1,992 in 2011 to a projected 4,018 individuals in 2050. 
The allocated area for this industrial category increases from 546,065m2 in 2011 
to 549,092m2 in 2050. 
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Table 46 Growth in area for Financial and Insurance Services in Hobsons Bay 2001-2050 
 
 
Source: (Commonwealth Department of Employment 2015), (Victorian 
Department of Primary Industry 2013) 
Health Care and Social Assistance 
 
Table 47 depicts the growth in the forecast number of employed individuals in the 
Health Care and Social Assistance category. The level of employment increases 
from the current level of 3,696 in 2011 to a projected 7,650 individuals in 2050. 
The allocated area for this industrial category increases from 147,004m2 in 2011 to 
147,231m2 in 2050. 
 
Table 47 Growth in area for Health Care and Social Assistance in Hobsons Bay 2001-2050 
 
 
Source: (Commonwealth Department of Employment, 2015), (Victorian 
Department of Primary Industry 2013) 
Inadequately Described 
Table 48 depicts the growth in the forecast number of employed individuals in the 
Inadequately Described category. The level of employment increases from the 
current level of 1,051 in 2011 to a projected 2,050 individuals in 2050. 
The allocated area for this industrial category increases from 468,056m2 in 2011 to 
469,007m2 in 2050. 
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Table 48 Growth in area for Inadequately described industry in Hobsons Bay 2001-2050 
 
 
Source: (Commonwealth Department of Employment 2015), (Victorian 
Department of Primary Industry 2013) 
Information, Media and Telecommunications 
Table 49 depicts the growth in the forecast number of employed individuals in 
the Information, Media and Telecommunications category. The level of 
employment decreases from the current level of 942 in 2011 to a projected 611 
individuals in 2050. 
The allocated area for this industrial category decreases from 78,878m2 in 2011 
to 78,822m2 in 2050. 
 
Table 49 Growth in area for Information Media and Telecommunications categories in Hobsons Bay 
2001-2050 
 
 
Source: (Commonwealth Department of Employment 2015), (Victorian 
Department of Primary Industry 2013) 
Manufacturing 
 
Table 50 depicts the growth in the forecast number of employed individuals in 
the Manufacturing category. The level of employment decreases from the current 
level of 4,465 in 2011 to a projected 300 individuals in 2050. 
The allocated area for this industrial category decreases from 10,612,036m2 in 
2011 to 4,918,597m2 in 2050. 
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Table 50 Growth in area for Manufacturing category in Hobsons Bay 2001-2050 
 
 
Source: (Commonwealth Department of Employment 2015), (Victorian 
Department of Primary Industry 2013) 
Other Services 
 
Table 51 depicts the growth in the forecast number of employed individuals in 
the Other Services category. The level of employment increases from the current 
level of 1,331 in 2011 to a projected 1,483 individuals in 2050. 
The allocated area for this industrial category increases from 28,208m2 in 2011 
to 28,209m2 in 2050. 
 
Table 51 Growth in area for Other Services category in Hobsons Bay 2001-2050 
 
 
Source: (Commonwealth Department of Employment 2015), (Victorian 
Department of Primary Industry 2013) 
Professional, Scientific and Technical Services 
 
Table 52 depicts the growth in the forecast number of employed individuals in 
the Professional, Scientific and Technical Services category. The level of 
employment increases from the current level of 1,331 in 2011 to a projected 1,483 
individuals in 2050. 
The allocated area for this industrial category increases from 28,208m2 in 2011 
to 28,209m2 in 2050. 
  
218
Table 52 Growth in area for Professional, Scientific and Technical Services in Hobsons Bay 2001-
2050 
 
 
Source: (Commonwealth Department of Employment 2015), (Victorian 
Department of Primary Industry 2013) 
Public Administration and Safety 
 
Table 53 depicts the growth in the forecast number of employed individuals in the 
Public Administration and Safety category. The level of employment decreases 
from the current level of 2,480 in 2011 to a projected 1,483 individuals in 2050. 
The allocated area for this industrial category decreases from 9,867,685m2 in 2011 
to 334,597m2 in 2050. 
 
Table 53 Growth in area for Public Administration and Safety Category in Hobsons Bay 2001-2050 
 
 
 
Source: (Commonwealth Department of Employment 2015), (Victorian 
Department of Primary Industry 2013) 
Rental, Hiring and Real Estate Services 
Table 54 depicts the growth in the forecast number of employed individuals in the 
Rental, Hiring and Real Estate Services category. The level of employment 
decreases from the current level of 2,480 in 2011 to a projected 1,483 individuals 
in 2050. 
The allocated area for this industrial category declines from 9,867,685m2 in 2011 
to 3,345,975m2 in 2050. 
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Table 54 Growth in area for Rental, Hiring and Real Estate Services in Hobsons Bay 2001-2050 
 
 
 
Source: (Commonwealth Department of Employment 2015), (Victorian 
Department of Primary Industry 2013) 
Retail Trade 
 
Table 55 depicts the growth in the forecast number of employed individuals in 
the Retail category. The level of employment increases from the current level 
of 3,576 in 2011 to a projected 4,933 individuals in 2050. 
The allocated area for this industrial category goes from 563,328m2 in 2011 to 
566,849m2 in 2050. 
 
Table 55 Growth in area for Retail Trade in Hobsons Bay 2001-2050 
 
 
Source: (Commonwealth Department of Employment 2015), (Victorian 
Department of Primary Industry 2013) 
Transport, Postal and Warehousing 
 
Table 56 depicts the growth in the forecast number of employed individuals in 
the Transport, Postal and Warehousing category. The level of employment 
increases from the current level of 2,948 in 2011 to a projected 4,884 individuals 
in 2050. 
The allocated area for this industrial category goes from 5,820,171m2 in 2011 
to 6,069,662m2 in 2050. 
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Table 56 Growth in area for Transport, Postal and Warehousing in Hobsons Bay 2001-2050 
 
 
Source: (Commonwealth Department of Employment 2015), (Victorian 
Department of Primary Industry 2013) 
Wholesale Trade 
 
Table 57 depicts the growth in the forecast number of employed individuals in the 
Wholesale Trade category. The level of employment decreases from the current 
level of 1,809 in 2011 to a projected 1,387 individuals in 2050. 
The allocated area for this industrial category declines from 468,056m2 in 2011 to 
467,108m2 in 2050. 
 
Table 57 Growth in area for Wholesale Trade in Hobsons Bay 2001-2050 
 
 
Source: (Commonwealth Department of Employment 2015), (Victorian 
Department of Primary Industry 2013) 
Amount of Land needed to be Re-allocated or Re-zoned to Meet Future 
Industrial and Commercial Land Requirements 
Currently Hobson’s Bay’s gross industrial land supply and total stock is depicted 
in Table 58. 
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Table 58 Hobsons Bay Summary of Gross Zones Industrial land and Total Stock (HA and m2) 2011-
2014 
 
Local 
Government 
Area 
Occupied 
(Ha) 
Occupied 
(m2) 
Supply 
(Ha) 
Supply 
(m2) 
Total 
(Ha) 
Total 
(m2) 
Hobsons Bay 1,229 12,290,000 402 4,020,000 1,632 16,320,000 
 
Source: (Victorian Department of Transport 2014) p19 
 
Victorian and Local Government Identified Potential New Industrial Areas 
The results for each of the 19 industrial categories for 2011-2050 have been 
consolidated from the electronic data sets from the Commonwealth and Victorian 
State Government in Table 59. 
 
Table 59 Re-allocated land required to meet the 2050 projected Industrial / commercial needs of 
Hobsons Bay 
 
 
Source: (Australian Bureau of Statistics, 2010), (Victorian Department of 
Primary Industry 2013) 
Seventeen of the nineteen categories (Agriculture and Mining; Electricity, Gas, 
Water and Waste Services; Construction; Retail Trade; Accommodation and 
Food Services; Transport, Postal and Warehousing; Information, Media and 
Telecommunications; Financial and Insurance Services; Rental, Hiring and Real 
Estate Services; Professional, Scientific and Technical Services; Administrative 
and Support Services; Public Administration and Safety; Education and Training; 
Health Care and Social Assistance; Arts and Recreation Services; Other Services; 
and Inadequately Described Services) all recorded increases in employment 
potential for the period 2016 through to 2050. This increased potential 
employment requires additional land to house the forecast new workers. 
An estimated additional 1,198,085m2 of suitable industrial/commercial land will be 
required to satisfy the projected demand in the Hobsons Bay municipality. 
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Two older industrial landscapes (Area 10-1 and Area 18-1 Spotswood) have been 
designated by the Hobsons Bay municipality as having the potential for re- 
development into new industrial areas. These areas represent 445,644m2. Figure 108 
is comprised of imagery from Google Earth and digital data from the City of Hobsons 
Bay and the Victorian Department of Primary Industry. 
 
Table 60 Potential Industrial areas in the Hobsons Bay Municipality 
 
Colour Precinct Location Description Area 
(m2) 
 
 
 
 
Area 10-1 Chambers 
Road 
Millers Road Altona North 
Residential outcome is not 
appropriate for this site 
198,514 
 
 
 
 
 
Area 18-1 Spotswood 
Industrial 
Hall Street Spotswood 
Industrial and commercial 
applications would be 
considered appropriate 
247,130 
Total 
   
445,644m2 
 
Source: (Victorian Department of Primary Industry 2013), (City of Hobsons Bay 
2009) 
Two industrial categories, Manufacturing and Wholesale Trade, had projected major 
down-sizing in their respective workforces. The Hobsons Bay manufacturing 
workforce is predicted to decline to 300 workers in 2050. The current 2016 
manufacturing workforce number is 3,853 so the reduction to 300 in 2050 represents 
a 92.2% decline in the existing workforce. 
The Wholesale Trade category is expected to decline from 1,761 in 2016 to 1,364 in 
2050; a reduction of 297 positions or 16.8% of the Wholesale Trade workforce. 
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Figure 108 Industrial landscapes 10-1 and 18-1 
Source: (City of Hobsons Bay2009), (Google Earth 2014), (Victorian Department of Primary Industry 2013) 
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Victorian and Local Government Identified Potential New Commercial Areas 
The Hobsons Bay Activity Report (2009) outlined a limited potential expansion of the 
commercial and retail land use activities. Only one area, Area 14, has been identified 
as a purely retail and commercial area for potential re-development and represents an 
area of 140,375m2. Figure 109 is comprised of imagery from Google Earth and digital 
data from the city of Hobsons Bay and the Victorian Department of Primary Industry. 
Table 61 Area 14 Millers Road Potential Future commercial area in the Hobsons Bay Municipality 
 
Colour Precinct Location Description Area 
(m2) 
 
 
 
 
 
 
 
Area 14 Millers 
Road 
Geelong Road, Millers Road 
Francis Street and Cemetery 
Road in Brooklyn 
Retail and commercial 
applications are considered 
appropriate 
140,375 
Total 
   
140,375m2 
 
Source: (Victorian Department of Primary Industry 2013) (City of Hobsons Bay 
2009) 
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Figure 109 Area 14 in the Hobsons Bay Municipality 
 
 
Source: (Victorian Department of Primary Industry 2013), (City of Hobsons Bay 2009), (Google Earth 2014) 
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Victorian and Local Government Identified Potential New Industrial Areas 
As stated in the Hobsons Bay Industrial Land Use Strategy (2008), Hobsons Bay will 
continue to be a primary location for industries of state significance, and, as a 
consequence, they will influence the surrounding land use patterns. 
The Hobsons Bay industrial landscape has changed since the Hobsons Bay Industrial 
Land Use Strategy was first released. In 2008 the key industries identified were: 
• Motor vehicle building comprising Toyota Australia; 
• Petroleum refining and storage in Altona and Spotswood; 
• Shop building in Williamstown; 
• Intern-modal freight terminals in Altona; 
• Petrochemical complex in Altona; 
• ACI Glassworks in Spotswood; and 
• Food processing (Dons) in Altona North. 
 
In 2015 the key industries changes were: 
• Motor vehicle building will cease allowing for potential re-development of 
the Toyota factory; 
• Petroleum refining and storage will continue; 
• Shipping building in Williamstown may cease allowing for re-development 
of the site post-2018; 
• Inter-modal freight terminals will continue; 
• Petrochemical complex in Altona will continue; 
• ACI Glassworks may cease allowing for potential re-development; and 
• Food processing (Dons) ceased allowing for potential re-development of the 
Don site. 
Hobsons Bay surplus industrial land has been allocated between new residential and 
commercial development. The majority of this surplus has been re-directed toward 
potential new residential development. 
Potential Re-zoning to Residential or Other Uses 
 
The reduction in the manufacturing and whole trade workforces highlighted the 
amount of surplus land directed toward these two activities. A potential 5,694,422m2 
could be re-allocated from industrial/commercial applications into residential 
development (Table 62). Table 62 is comprised of digital data from the City of 
Hobsons Bay and the Victorian Department of Primary Industry. 
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Table 62 Re-allocated land required to meet the 2050 projected residential land needs of Hobsons Bay municipality 
 
 
 
Source: (City of Hobsons Bay 2009), (Victorian Department of Primary Industry 2013) 
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Figure 110 shows the net change in industrial land, by municipality, in the greater 
Melbourne area. Hobsons Bay is highlighted showing that the municipality has 
already lost industrial land to other land uses. 
 
Figure 110 Net Change of Industrial land by municipalities in the Greater Melbourne Metropolitan 
and Region 2000-2014 
 
 
Source: (Victorian Department of Transport 2014). p20 
 
The results of re-zoning industrial land in the greater Melbourne metropolitan area 
for other eventual uses or purposes is shown in Figure 111. 
Figure 111 shows that the number one application for re-zoned industrial land is 
for residential purposes. 
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Figure 111 Percentage area of land by new zoning after being re-zoned from industrial metropolitan 
Melbourne 2012 -2014 
 
Source: (Victorian Department of Transport 2014). p21 
 
Hobsons Bay is replicating the greater Melbourne pattern of taking industrial land 
and changing it into residential use. 
Victorian and Local Government Forecast Residential Expansion 2016- 
2050 
 
Figure 112 highlights the projected number of new dwellings needed to house the 
expected increase in the population for 2016-2050. 
There are four different land types or categories used to describe the available land 
that can be used for residential development. The categories are: 
1. “Minor Infill: Undeveloped land within the existing urban area, zoned for 
residential development, and parent lot or existing lot less than 1ha”; 
2. “Major Infill: Undeveloped land or sites identified for redevelopment within 
the existing urban area, zoned for residential development, and parent lot or 
existing lot greater than 1ha”; 
3. “Broad hectare: Undeveloped land generally located on the urban fringe, zoned 
for residential development (no previous urban development activity), and the 
parent lot greater than 1ha”; 
4. “Future Residential: Land identified by the relevant municipal authority for 
future residential development and current zoning not supportive of ‘ normal’ 
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residential development. Land which has an ‘Urban Growth Zone’ applied, and a 
precinct structure plan has not yet been approved, falls into this category.” 
Source: (Victorian Department of Transport 2014). p20 
 
Hobsons Bay has at its disposal both minor infill and major infill (re-developed surplus 
industrial land) sites. There are no broad hectare areas in Hobsons Bay as it is a 
metropolitan built up municipality. 
Scenario 1, “Continued Growth,” is based on a growth model incorporating population 
and housing requirements to the year 2050. The model was development by the 
Victorian Department of Planning and Community Development (Victorian 
Department of Planning and Community Development 2014). A complete description 
of the Victoria in the Future (2014) model is included in the Appendices, entitled VIF 
2014. 
The original growth model had only one population figure for each settlement in 
Victoria for each five-year period from 2016 through to 2050. For this research the 
model was enhanced and extended by increasing its flexibility. To achieve this, three 
potential housing and population forecast numbers were developed for each of the two 
research sites (Hobsons Bay and Portland). 
The new population figures produced a low scenario number that is 90% of the original 
Victorian government projection figure; a medium scenario number that is the actual 
projection figure; and a high scenario number that is 110% of the original projection 
figure. The rational for this decision was to give more flexibility and reliability to the 
government forecasts over the 40 year period of the forecast (i.e., 2012 through to 
2050). The longer the forecast is, the greater the uncertainty in later years due to 
unexpected events. 
The Community Viz analysis has been conducted on the existing available residential 
land in Hobsons Bay and Portland and does not take into consideration the re-zoning 
of existing land into residential purposes. 
In the next section the software will be methodologically used to undertake a forecast 
residential analysis, followed by a residential analysis. 
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Figure 112 Projected Housing Demand in Hobsons Bay 2016-2050 
 
 
Source: (Victorian Department of Planning and Community Development 2014) 
 
The forecast demand for additional residential land in Hobsons Bay for 2016-2050 
is 5,644,061m², as shown in Table 63. Table 63 is comprised of digital data from 
the Victorian Department of Primary Industry. 
 
Table 63  Additional residential land required in Hobsons Bay to meet expected residential expansion 
2016-2050 
 
 
 
Source: (Victorian Department of Primary Industry 2013) 
 
There are only 4,496,336m² of additional residential land, implying a shortfall of 
1,147,725m². This short fall means that Hobsons Bay will have to introduce the 
concept of medium and high density residential living to Hobsons Bay to 
accommodate an expected increase in population. 
Hobsons Bay has a series of major residential re-development projects scheduled 
over the next decade. Table 64 indicates the number of dwellings and projects 
scheduled for construction 
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Table 64 Major residential re-development in Hobsons Bay 2013-2050 
D= Dwellings, P= Projects 
 
Source: (Victorian Department of Primary Industry 2013). p. 30 
 
Victorian and Local Government Identified Potential New Residential Areas 
The Hobsons Bay Industrial Land Management Strategy (2009) identified six 
industrial areas in Hobsons Bay that can be re-zoned and converted to other land uses, 
including residential development. The six areas that have been identified for potential 
re-development are highlighted in Figure 113. Figure 113 is comprised of imagery 
from Google Earth and digital data from the city of Hobsons Bay and the Victorian 
Department of Primary Industry. 
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Figure 113 Hobsons Bay potential residential areas 
 
Source: (Victorian Department of Primary Industry 2013), (Google Earth 2014), (City of Hobsons Bay 2009) 
 
 
 
 
 
 
 
  
234
Six of the designated re-development areas (Area 12-1 / Area Point; Area 21; Area 15; 
Area 16; Area 17 and Area 12) are considerable acceptable areas for new residential 
development. These areas have a combined area of 913,270m². 
 
Table 65 Hobsons Bay potential residential areas 
Colour Precinct Location Description Area 
(m²) 
 
 
 
 
 
 
 
 
 
Area 12-1 Kororoit Creek 
Road 
Land at corner of Maddox 
and Kororoit Creek Road 
suitable for residential 
development 
Retail and commercial land 
uses are considered 
inappropriate 
278,007 
 
 
 
 
 
Area 21 Nelson Place Nelson Place, 
Williamstown 
Residential development 
50,532 
 
 
 
 
 
 
 
 
Area – 
Point 
Kororoit Creek 
Road 
Land at corner of Maddox 
and Kororoit Creek Road 
suitable for residential 
development 
Retail and commercial land 
uses are considered 
inappropriate 
6,743 
 
 
 
 
 
Area 15 Blackshaws 
Road 
Blackshaws Road in 
Altona North 
Residential development 
525,403 
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Colour Precinct Location Description Area 
 
 
 
 
 
 
 
 
 
 
 
 
 
Area 16 Sutton Street Blackshaws Road in South 
Kingsville 
Retail and commercial 
land uses are considered 
inappropriate 
Residential considered 
appropriate 
43,606 
 
 
 
 
 
 
 
 
Area 17 Melbourne 
Road 
/ Birmingham 
Street 
Birmingham Street 
and Melbourne Road 
Spotswood 
A mixture of 
developments 
47,573 
 
 
 
 
 
 
 
 
Area 12 Newport Mill Blackshaws Road and 
McRobert Street, 
Newport 
Potential residential 
application would be 
considered appropriate 
8,979 
Total 
   
913,270 
 
Source: (Victorian Department of Primary Industry 2013). 
 
Table 66 shows the major and potential residential re-developments scheduled in 
Hobsons Bay for the next decade. 
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Table 66 Major residential re-developments for Hobsons Bay 
 
Source: (Victorian Department of Transport 2014) p30 
 
 
Density 
Residential density can be measured in five ways: 
• Site (which includes only the residential component of the land area); 
• Net (residential density, including residential component plus local roads); 
• Gross (residential uses, local roads, local non-residential land uses, 
including parks and schools); 
• Urban (residential density plus regional land uses); and 
• Metropolitan (a macro-measure containing all land activities). 
 
All five residential density measures are calculated using the same basic ratio 
formula: the number of dwellings is divided by the area of land they occupy. 
There are no Victorian or Australian standards where density measures are 
concerned. For example, in New South Wales, the Growth Centres Commission has 
nominated a series of residential ranges that progress from low through medium then 
high and finally a residential component in a mixed use configuration. Figure 114 
shows the minimum net residential density ranges in the Growth Centres 
Development code. 
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Figure 114 New South Wales Minimum net residential density ranges 
Source: (Landcom 2015). p26 
 
The Community Viz Analysis was conducted on low and medium density residential 
development. Currently no areas in Hobsons Bay have been designated for high 
density level development. The maximum number of low density dwellings that can 
be allocated to the currently projected land area is 4,369. This figure is substantially 
deficient of the potential 28,746 dwellings required to house a potential population 
of 124,930 in 2050. 
The current Hobsons Bay planning scheme (2016) has not indicated the parameters 
or regulations required for authorization to allow high density multi-storey residential 
developments. 
No potential high density residential development sites were modelled for the 
following reasons: 
• There are no prescribed height limits for high density developments; 
currently the maximum building height should not exceed nine metres; and 
• There are no prescribed minimum street or side setbacks, site coverage 
ratios or public space requirements. 
These factors (no prescribed height limits and no prescribed minimum street or side 
setbacks, site coverage ratios or public space requirements.) would have been imported 
into the Community Viz program to establish floor area ratios (FARs) for each high 
density development. The FARs would then impact on the potential residential build- 
out and suitability for each high density residential development. 
The absence of these parameters severely impacts upon the overall research findings, 
in that one can only get a partial glance at what the overall impact future residential, 
commercial and industry development will have on the landscape. We can measure 
low and medium density residential development and its impact on the landscape and 
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the environment. Low density residential development will represent less than 50% 
of the forecasted development needed to house the future population of Hobsons Bay. 
Community Viz Software 
 
Community Viz is a planning and simulation software package that works in 
conjunction with ESRI ArcMap Geographic Information System (GIS) software 
package. To develop economic, demographic and planning scenarios the Community 
Viz software performs four functions including: 
1. The estimation, amount and location of new development allowed in an 
area according to current or proposed zoning regulations; 
2. The suitability of the new development to an area; 
3. The allocation of where growth is most likely to occur over a specific time 
span; and 
4. The development of a series of environmental indicators showing the 
impact of the new development on the landscape. 
Data Used in the Analysis 
 
The spatial, planning and zoning data used in the research was produced by the 
Victorian Government Department of Planning and Community Development, while 
the census and population data was provided by the Australian Bureau of Census. 
The local governments of Glenelg Shire (Portland); and the City of Hobsons Bay 
provided local planning, urban design, physical infrastructure, economic and transport 
studies. 
A complete list of all data used in this research project is included in the Appendices 
under the title Project Data. 
Concepts of Scenario Planning Using Community Viz 
 
The concepts of scenario planning were drawn upon to develop the methodology used 
in this research project. Scenario planning is an approach for making informed 
decisions by considering alternative (scenarios) and comparing measurements 
(indicators) of their outcomes (Walker 2011). 
In the present study of Hobsons Bay and Portland, the concept of scenario planning 
(Figure 115) was then combined with landscape visualization principles and spatial 
models, and displayed though the Community Viz interface in conjunction with the 
ESRI ArcMap’s GIS. 
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Figure 115 Scenario Planning in the decision making process 
 
Source: (Walker 2011). p.15 
The two scenarios each have a low, medium and high projected forecast based upon 
the Victorian government predicted population and housing growth forecast to 
2050. The key element in each scenario is the growth in the number of houses per 
five year period. That growth is what generates all of the sustainability indicators. 
The use of indicators is crucial because they represent the measure of comparable 
success for each scenario developed. The primary goal of scenario planning is to 
correctly rank scenarios by each indicator score. Through the impact function in 
Community Viz over 50 indicators were developed showing the impact of 
development over time on the urban landscape. 
The indicators include: 
• Distance functions from new developments (e.g., to amenities, parks, 
schools etc.); 
• Environmental impacts from new development (e.g., CO² emissions, 
floodplain percentage, hydrocarbon emissions, residential water and energy 
usage, waste water generation etc.); 
• Land use characteristics (including agricultural, commercial, industrial, 
open space percent, type of residential density etc.); 
• Transportation characteristics (including jobs, new transport, street density, 
bicycle coverage etc.); and 
• Recreation characteristics (including park and recreation percentage, 
housing near schools etc.). 
Sixteen of the 40 indicators show the impacts of climate change on the various 
landscapes of the two research sites. The 16 indicators for each location are reported 
later on in this chapter. 
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The indicators generated in the Community Viz software are currently based on 
international sources, for example: 
• Commercial energy usage, US Commercial Building, Energy Consumption 
Survey (2003), Energy Information Administration, Office of Energy 
Markets and End Use; 
• Annual household energy use, US Energy Information Administration, Auto 
Emissions, US Environment Protection Agency (2008); 
• Daily water usage, Residential water use trends in North America (Rockway 
2011) AWWA 1003:2 (February 2011). 
 
Australia has yet to compile a complete list of input data that might be used as 
information resources relating to the default assumption values in the common impact 
analysis. The common impacts decision tool uses formulas and default settings that 
are intended to serve only as a starting point for further analysis. The impact displayed 
may not pertain to or describe local conditions due to the absence of this data set. 
The application of GIS generated planning indicators (i.e., economic, spatial, 
environmental and growth) using the Community Viz software platform has been used 
in the cities of: Golden, Colorado, USA; Grand Junction, Colorado, USA; Kelowna, 
Canada; Utrecht, the Netherlands; and the Sunshine Coast, Queensland, Australia. A 
complete list of all indicators, their respective formulas and source of origin, is 
tabulated in the Appendices under the title Community Viz Indicators. 
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Table 67 Indicators which show the impacts of Climate Change, Global Warming and population 
growth on Hobsons Bay and Portland 
 
Indicator Units Indicator Units 
Common Impacts - 
Annual CO Auto 
Emissions 
Lbs Common Impacts - 
Commercial Jobs to 
Housing Ratio 
Commercial 
Jobs / Dwelling 
Units 
Common Impacts - 
Annual CO² Auto 
Emissions 
Tons  Common Impacts - 
Labour Force 
Workers 
Common Impacts - 
Annual Hydrocarbon 
Auto Emissions 
Lbs. Common Impacts - 
Population 
Persons 
Common Impacts - 
Annual NOx Auto 
Emissions 
Lbs. Common Impacts - 
Residential Dwelling 
Units 
Dwelling Units 
Common Impacts - 
Commercial Energy 
Use 
Million BTU / 
Year 
Common Impacts - 
Residential Energy 
Use 
Million BTU / 
Year 
Common Impacts - 
Commercial Floor 
Area 
M² Common Impacts - 
Residential Water 
Use 
Gallons / Year 
Common Impacts - 
Commercial Jobs 
Commercial 
Jobs 
Common Impacts - 
School Children 
School Children 
Common Impacts - 
Vehicle Trips per Day 
Trips per Day 
  
 
Source: (Orton Family Foundation and Placeways LLC 2012), (Orton Family 
Foundation 2014) 
 
Concepts of Build-out, Suitability and Allocate in Community Viz 
The methodology for this research consisted of four procedures, as highlighted in 
Figure 116. The build-out analysis was performed using two communities (Hobsons 
Bay and Portland). The build-out analysis demonstrated the residential, industrial and 
commercial potential from 2016 through to 2050. 
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Figure 116 Community Viz " How it works” 
 
 
 
Source: (Walker 2011). p29 
 
A suitability analysis was performed on the respective build-out results for each city 
using the criteria noted below: 
• Proximity to the city centre; 
• Sewer access; 
• Proximity to hazardous areas; and 
• Shoreline access. 
 
 
The next process was the allocate procedure, which takes the results from the build- 
out and suitability analysis and allocates the demand for buildings across the available 
supply of potential building locations. A complete overview of how the software 
undertakes a geo-spatial and planning analysis, including the assumptions and 
attributes which were used in the analysis, is contained in the Appendices under the 
title Community Viz Project Creation. 
The next section in this chapter describes the results from the build-out analysis for 
each of the two research sites. Topics covered in the next section include: 
• Population and housing forecasts; 
• Constraints; 
• Current land use patterns; 
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• The development process; 
• Build-out results and analysis; 
• Build-out parameters; 
• 2016 environmental indicators; 
• 2050 environmental indicators; and 
• Discussion on the 2016-2050 results. 
 
Community Viz Diagrams 
 
The Community Viz analysis on Hobsons Bay was graphically illustrated, step by step, 
using the diagram function contained within the Community Viz software. 
 
An analysis diagram displays connections and relationships between components to 
view dependencies which can be helpful when sharing an analysis, working with a 
shared analysis, or explaining an analysis to an audience. An analysis diagram provides 
detailed information about analysis files and components. Through the diagram the 
user can: 
 
• View connections for a specific component; 
• Show all inputs or dependents of a specific component; 
• Expand or collapse components in the layout for viewing purposes; 
• View and edit analysis component properties; and 
• View and edit current values for assumptions, indicators, and charts. 
 
 
Hobsons Bay Results 
Hobsons Bay Population and Housing Forecasts 
 
The population migration pattern for the City of Hobsons Bay is shown below. The 
major sources of inward migration are from the Sydney region (Sydney Statistical 
Division), the Victorian cities of Yarra, Port Phillip and Maribyrnong, plus overseas 
migrants. These migration patterns reflect a desire to live in a coastal area (Figure 117). 
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Figure 117 Hobson s Bay Migration Patterns 
 
Source: (iD Consulting 2014) 
 
Current and Future Cartographic pattern of Hobsons Bay 
 
The current Hobsons Bay cartographic pattern is influenced by 2 factors. The first is 
the coastline with its potential flooding activity, and the second is the location of heavy 
industry throughout the municipality. Figure 118 depicts the physical constraints that 
impact upon potential development, and Figure 119 depicts the current Hobsons Bay 
land use highlighting the constraints that potential flooding and industrial buffers 
represent to potential future residential development in Hobson Bay. The industrial 
buffers are required to shelter residential development from the existing industrial 
activities.  
Figure 119 also depicts the current resident development pattern which follows the 
entire Hobson Bay coastline with heavy residential development in the western and 
eastern half of Hobsons Bay. Heavy industry is located in the central and northern 
portion of the municipality. The Hobson Bay projected cartographic pattern for 2050 
will replicate the current 2016 pattern with the following additions; residential 
development increasing along the Williamstown shoreline through the advent of high 
density high rise development. The closure Toyota automobile manufacturing plant, 
the DOM small goods plant and the ICI glass manufacturing plant and converting these 
sites into new residential areas. These new residential developments represent housing 
for up to 25,000 new residents for Hobsons Bay. 
Hobsons Bay Constraints 
 
A planning constraint has been defined as “a characteristic of the land or lot that makes 
building difficult or impossible” (Walker 2011) p256. Hobsons Bay had the following 
planning constraints (Figure 118) as of 2016. Figure 118 is a screen capture of the 
constraints used in the Hobsons Bay analysis from the Buildout Tab function contained 
in the Community Viz Software Package 
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Figure 118 Hobsons Bay constraints to development 
 
Source: (Orton Family Foundation 2014) 
 
The Hobsons Bay constraints have the following colour scheme 
Constraint Type Name Colour 
Chemical Plant Buffer Chemical Plant Buffer 
 
 
Conservation Conservation Area 
 
 
Parks Hobsons Bay Parks 
 
 
Buffer Oil Refinery 
 
 
Flooding Protected Seascape 
 
 
Flooding slr82cm_2100 
 
 
Flooding srclcm_st2100 
 
 
 
 
 
The impact of the physical constraints on the Hobsons Bay landscape is highlighted 
in Figure 119. The physical constraints impact on the Hobsons Bay coastline and 
interior areas. 
The effects of climate change and coastal inundation on the Hobsons Bay region have 
been modelled by the Victorian government. Three specific time frames (i.e., 2040, 
2070 and 2100) were chosen by the Victorian government to illustrate how the 
coastline will be impacted by rising sea levels. In 2040 the sea level is expected to rise 
20cm, whereas in 2070 it has been forecast to rise by 47cm, and in 2100 by 82cm (all 
measurements in reference to current levels). 
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Figure 119 Physical constraints that impact on potential development 
 
Source: (Victorian Department of Primary Industry 2013), (Google Earth 2014) 
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Hobsons Bay Current Land Use Pattern 
 
There are currently 26 zoning types in play in Hobsons Bay, with a total of 404 parcels 
(as shown in Table 68). The zone with the greatest number of parcels is the PPRZ 
(Public Parks and Recreation zone), with 125 parcels, followed R1Z (Residential 1 
zone), with 32 parcels, and the PUZ1 (Public Use 1 zone), with 27 parcels. 
By hectare, the three largest zones by area are the R1Z, representing 36.51% of the 
total area of Hobson’s Bay, SUZ4 (Special Use 4 zone), with 13.06% and the PPRZ, 
with 9.06% of the total area of the Hobsons Bay municipality. The industrial zones 
(IN1Z and IN3Z) represent 10.73% of the total land area of the Hobsons Bay 
municipality. 
Table 68 Hobsons Bay area by Zone Type 
 
Source: (Victorian Department of Primary Industry 2013) 
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Eighty-two different forms of land use were recorded in the Hobsons Bay municipality 
by the Department of Primary Industry (Table 69) (Victorian Department of Primary 
Industry, 2013). 
The largest land use by parcel number is detached homes, with 28,645 parcels, 
followed by unclassified land, with 5,632 parcels, and single strata units, with 2,341 
parcels. The total Hobsons Bay area, as identified by the state Department of Primary 
Industry, represents 66,200,011m². 
Hobsons Bay current land use patterns are highlighted in Figure 129. 
Table 69 Land Use Patterns of Hobsons Bay 
 
Source: (Victorian Department of Primary Industry 2013) 
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Table 69 Continued 
 
 
Source: (Victorian Department of Primary Industry 2013) 
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Figure 120 Current Hobsons Bay land use 
 
 
Source: (Victorian Department of Primary Industry 2013) 
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Hobsons Bay: Development Process 
The development process to house the expected additional population in Hobsons Bay 
is depicted in Figure 121. The process is designed to take into account all available 
land parcels on which building is allowed, including the physical and legal constraints 
that may impact upon the already existing buildings, development and density criteria. 
 
Figure 121 Hobsons Bay Development Process 
 
Source: (Herron 2015) 
 
The total number of potential areas for development will not adequately meet the 
requirements for additional land for residential, commercial or industrial development 
given current projections, as above. Only 7,163 lots have been identified for 
development before development and density criteria are applied to the lots. Once the 
development and density criteria are applied, the Hobsons Bay build-out analysis 
identified 1,176 lots that development could take place upon. The 1,176 parcels were 
situated in five zones (B1 zone, IN1 zone, IN3 zone, Mixed zone and Residential 1 
zone), as shown in Figure 122. The 1,176 parcels are further reduced when removing 
parcels located in the commercial and industrial zones. When these additional criteria 
are applied the amount of land for residential development is reduced to a mere 936 
parcels. 
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Figure 122 Potential Buildable   lots in Hobsons Bay 
 
 
Source: (Victorian Department of Primary Industry 2013) 
 
Hobsons Bay Build-out Parameters 
Hobsons Bay had the following density rules or parameters, as show in Table 70, in 
2013. Tables 70-76 are screen captures of the Victorian government digital land use 
data set from the Community Viz software program. 
Table 70 Hobsons Bay Density Rule 
 
Source: (Victorian Department of Primary Industry 2013) 
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The Hobsons Bay build-out analysis used a combination of dwelling units per hectare, 
for the Residential 1 (R1Z) and Residential 2 (R2Z) zones, and floor area ratios for the 
Business 1 and 3 zones (B1Z and B3Z), Industrial 1 and 3 zones (IN1Z and IN3Z) 
Commercial zone (CDZ1) and the Mixed Use zone (MUZ). 
The next step in the build-out process was to determine the number of dwelling units 
per building; i.e., their area and how many floors per each building. The Hobsons Bay 
build-out analysis had the following parameters of dwelling units per building, 
1,000m² in area and one floor in height, as shown in Table 71. 
 
Table 71 Hobsons Bay Build-out information parameters 
 
Source: (Victorian Department of Primary Industry 2013) 
 
The spatial build-out setting for Hobsons Bay had a variety of separation distances for 
each zone, ranging from 20m, for Residential 1 zone, to 60m, for a series of zones 
including PPRZ, PCRZ, and PUZ1 through to PUZ7, as shown in Table 72. 
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Table 72 Hobsons Bay Spatial Build-out settings 
 
Source: (Victorian Department of Primary Industry 2013) 
 
There are three layout patterns (random, grid or road) that can be used to determine 
the distribution of build-out results. 
 
The grid pattern is good for new urbanist type development and the random for 
suburban type development. The follow roads pattern is the most comprehensive 
as it follows the existing road network calculation and will take the longest to 
produce results. With the Roads layout pattern, a Setback distance must be 
specified. The setback is the exact distance from the road centreline to the building 
point or centre of the building polygon. Setback distances are ignored when the 
grid or random layout pattern is used (Orton Family Foundation 2014) p124. 
 
The road layout was used in the Hobsons Bay build-out for the business and 
commercial zones. The build-out determined the gross total buildable area in Hobsons 
Bay to be 56,762,151.82m² (Table 73). 
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Table 73 Hobsons Bay Buildable Area 
 
Source: (Victorian Department of Primary Industry 2013) 
 
The gross area assigned to each land use appears in the buildable area layer. This 
total is not impacted by physical constraints such as flooding or other factors that 
prevent the construction of dwellings. Net buildable area is the buildable area 
available for development once physical constraints are taken in account. In 
Hobsons Bay, natural physical constraints, such as flooding, did not impact the total 
buildable area. 
The Hobsons Bay build-out produced results for overall buildings and residential 
dwellings. The overall building results are shown in Table 74. 
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Table 74 Total Hobsons Bay build-out results (residential dwellings and commercial buildings) 
 
Source: (Victorian Department of Primary Industry 2013) 
 
A total of 13,462 structures were identified that could be built in the numeric phase 
of the build-out process. In the spatial phase, only 1,008 structures could be placed 
on the land that was available for development. The 12,454 units represent the 
difference between the numeric and spatial build-out (i.e., structures that could be 
situated and built on in the existing available land in Hobsons Bay). 
The 1,163 structures in the Commercial and Industrial zones (B1Z, IN1Z, and 
IN3Z) represent a potential area of 1,032,148m² (Table 75). 
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Table 75 Hobsons Bay build-out commercial floor space generated by build-out analysis 
 
Source: (Victorian Department of Primary Industry 2013) 
 
The number of residential dwellings and buildings that could not be placed because 
of the space constraints is shown in Table 76. 
Table 76 Hobsons Bay structures not placed because of space constraints by zone 
 
Source: (Victorian Department of Primary Industry 2013) 
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Hobsons Bay Build-out Results and Analysis 
The build-out analysis was conducted for the time period 2016 through to 2050. Eight 
separate analyses (2016, 2021, 2026, 2031, 2036, 2041, 2046 and 2050) were 
undertaken to analyse when residential development would take place across Hobsons 
Bay and what impact that development would have. A series of sixteen indicators were 
developed to consider the impacts additional development would have on the 
landscape. 
Only the 2016 and 2050 analysis will be discussed in Chapter 6. The remaining 
analysis (2021 through 2046) are contained in the Hobsons Bay Appendix. The reason 
for not including these analyses in the main body of the report is that the sheer size 
of the analysis involves over 60 pages. 
Three ranges (high, medium or base and low), based upon the Victorian Department 
of Planning and Community Development Victoria In Future (VIF) program forecast, 
were developed. 
The build-out analysis contained a numeric, a spatial and a visual component. A 
numeric build-out is a mathematical calculation that measures the holding capacity 
of land. Numeric build-out provides an estimated building capacity (in numbers) for 
each polygon in a layer based on its area, permitted or planned density rules and other 
factors. The procedure involves multiplying the allowed density (buildings per area) 
by the area. 
The second or spatial build-out places building points on a 2D map that converts the 
numeric building counts into points representing individual structures. The process 
then refines the numeric building counts by taking into account the actual geometry 
of land-use areas and buildings. 
The final build-out process is the visual, which takes the building points from spatial 
build-out and associates them with 3D building models. Visual build-out designates 
a 3D building model file that can be used to create a visual 3D scene. 
One map was produced for each scenario showing the spatial location of each potential 
new residential dwelling. 
Figures 123 through 125 were generated using the Victorian digital land use data, 
Google Earth imagery, and the build-out results generated by Community Viz for each 
time period (i.e., 2016, 2021, 2026, 2031, 2036, 2042, 2046 and 2050). The blue dots 
represent new residential dwellings or commercial structures generated through the 
build-out process. 
Note: The various indicators are generated by Community Viz. Each indicator is based 
on international standards or results per household or business. The household or 
commercial results are then multiplied by the number of new dwellings      and 
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commercial structures developed by the build-out process to determine an indicator 
score or result. 
Figure 123 Hobsons Bay 2016 High Scenario 
 
 
Source: (Victorian Department of Primary Industry 2013) 
 
The 2016 numeric build-out for the high scenario indicates that 2,753 dwellings 
could be built. 
Figure 124 Hobsons Bay 2016 Base Scenario 
 
 
 
Source: (Victorian Department of Primary Industry 2013) 
 
The 2016 numeric build-out for the base scenario indicates that 2,064 dwellings 
could be built. 
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Figure 125 Hobsons Bay 2016 Low Scenario 
 
 
Source: (Victorian Department of Primary Industry 2013) 
 
The 2016 numeric build-out for the low scenario indicates that 696 dwellings could 
be built. 
2016 Hobsons Bay Environmental Indicators 
 
A series of 16 environmental indicators (Figures 126-141) was developed to 
highlight the impact additional development would have on the landscape 
indicators. 
 
Figure 126 2016 CO Emissions   Figure 127 118 2016 CO2Emissions 
   
Figure 128 Hydro Carbon Emissions   Figure 129NOx Emissions 
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Figure 130 2016 Com Energy Usage   Figure 131 2016 Com floor Area 
 
 
Figure 132 2016 Com Jobs to Housing   Figure 133 2016 Com jobs 
 
 
  Figure 134 Labour Force Population  Figure 135 2016 Population 
  
262
 
 
Figure 136 2016 Residential Dwellings  Figure 137 2016 Residential Energy Use 
 
 
Figure 138 2016 Residential Water Use   Figure 139 2016 School Children 
 
 
Figure 140 2016 Vehicle Trips per day   Figure 141 2016 Allocate DU  
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Hobsons Bay2050 Results 
One map was produced for each scenario showing the spatial location of each 
potential new residential dwelling. The numeric build-out for the 2050 high scenario 
indicates that 4,369 dwellings could be built. 
Figure 142 Hobsons Bay High Scenario 
 
 
 
 
Source: (Victorian Department of Planning and Community Development 2014) 
 
The numeric build-out for the 2050 base scenario indicates that 3,100 dwellings could 
be built. 
Figure 143 Hobsons Bay Base Scenario 
 
 
Source: (Victorian Department of Planning and Community Development 2014) 
 
The numeric build-out for the 2050 low scenario indicates that 696 dwellings could 
be built. 
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Figure 144 Hobsons Bay Low Scenario 
 
Source: (Victorian Department of Planning and Community Development 2014) 
 
 
2050 Hobsons Bay Environmental Indicators 
A series of 16 environmental indicators (Figures 145-160) was developed to 
highlight the impact additional development would have on the landscape. 
 
Figure 145 2050 Allocate DU   Figure 146 2050 CO Emissions 
 
 
Figure 147 2050 CO2 Emissions   Figure 148 2050 Hydrocarbon Emissions 
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Figure 149 2050 NOx Emission  Figure 150 205 Commercial Energy Use 
 
 
Figure 151 2050 Commercial Floor Area  Figure 152 2050 Comm Jobs to Housing 
 
 
Figure 153 2050 Com jobs    Figure 154 2050 Labour force 
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Figure 155 2050 Population   Figure 156 2050 Res Dwelling Units 
 
 
Figure 157 2050 Res Energy Use     Figure 158 2050 Res Water Us 
 
 
Figure 159 2050 School Children   Figure 160 2050 Vehicle Trips per Day 
 
 
Hobsons Bay Discussion 
The research relating to Hobsons Bay generated seven discussion points that have been 
summarized in Table 77. In addition to the seven discussion points, Hobsons Bay is 
facing an exodus of jobs; i.e., loss of commercial and industrial jobs to peripheral areas 
with projected replacement by service industry jobs. 
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Table 77  Hobsons Bay Indicator Discussion 
 
 
 
Discussion 
Points 
 
1 With the population in Hobsons Bay increasing in each of the eight 
time periods. (i.e., 2016, 2021, 2026, 2031, 2036, 2041, 2046 and 2050) 
More emissions (CO, CO², NOx, Hydrocarbons are generated and put 
into the atmosphere. 
Residential water and electricity consumption for the period increases 
by 150% (294,500 / 196,080 for electricity) and (319,083,000 / 
212,447,520 for water) respectively over the 34 year period from 2016 
through to 2050. In Hobsons Bay, there is a possibility to reduce the 
reliance or the level or number of motor cars per household. Hobsons 
Bay is part of the metropolitan transport network, which is comprised 
of buses, trains, trams and water taxis. 
2 The open space ratio per 1,000 residents will decrease as the population 
increases. Open space is the amount of park and reserve land within 
Hobsons Bay. 
For 2016 the amount of open space is 1,797,780m² with a population 
of 83,863 residents resulting in an open space ratio of 21.43m² 
(1,797,780 / 83,863) for each resident. 
In 2050 the open space ratio will decrease from to 14.3m² per resident 
(1,797,780 / 125,000) as the result of increased urbanisation. 
3 The urban density of Hobsons Bay will increase. The area of Hobsons 
Bay is 64.2km². The current population of Hobsons Bay is 83,863. 
Urban density is calculated by dividing population by urban area. 
Hobsons Bay in 2016 has an urban density of 1,306 residents per km². 
In 2050, Hobsons Bay is forecast to have a population of 125,000 
residents with an urban density of 1,947 residents per km². 
4 New residential and commercial development will add greater stress 
on existing physical or natural infrastructure. 
5 Hobsons Bay will be affected by climate change as a result of sea level 
rise. Sea level is expected to rise 20cm by 2040; 47cm by 2070, and 
between 47 and 82cm by 2100. 
6 There will be more mixed commercial/residential developments in 
Hobsons Bay. Hobsons Bay has amended their planning scheme with 
new residential and commercial zones that allow for greater facilitation 
of mixed purpose buildings. 
7 Hobsons Bay will need to establish parameters for high density 
residential developments. 
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Portland Analysis 
Land Use Requirement Analysis Component for Portland 
 
The same equations used in the Hobsons Bay analysis were used in the Portland 
analysis. 
Equation 1 
 
L1= (Egi x Eri) / Cri (Source): (Pettit 2002). p156 
 
The projected land growth required to support the increased work force and 
residential expansion was formulated using the Commonwealth Department of 
Employment forecasting for 2012-2050. 
 
Table 78 Industry growth rates in Portland 2001-2050 
 
 
Source: (Commonwealth Department of Employment 2015) 
 
The linear programming function in Excel was used to calculate the growth in the 
number of employees for each five year interval (2016-2050) by industrial 
classification. The results from the forecast, whether an increase or decrease in 
employee numbers per industry category, were then applied to the base level area 
(2011) for each industry category. 
The area required for each of the 19 industrial categories either grew or contracted 
as a result of the increase or decrease in the number of employees per the respective 
industrial category. 
The symbols represented in Equation 1 and Equation 2 are: L for land required; i 
for type of industry category; Eg for employment growth; Er for employment ratio 
(total m2 per employee); Cri for coverage ratio; AvP1 for average land parcel size 
(m2); and Dw1 for number of new dwellings. Note: Eg, Er, Cr, AvP, and Dw are 
the area based coefficients. 
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Equation 2 
 
Li =AvPi x Dwi Source: (Pettit 2002). p156 
 
For Portland, there is no high density residential category. For Portland, there are 
three classifications of residential housing: medium; low density; and rural housing. 
Residential land parcel data (Equation 2) is coupled with industry employment data, 
employment ratios and coverage ratios (Equation 1) to provide an overall projected 
land requirement for residential, industrial and commercial purposes. 
It has been forecast by the Victorian government that Portland will require the 
following number of dwellings based on the Victoria in the Future population 
forecasts to 2050. 
Table 79 Portland Forecast Population and Dwellings 2016-2050 
 
 
Source: (Victorian Department of Planning and Community Development 2014) 
 
The overall total number of new dwellings required for the period 2016 through 2050 
is 3,389, with the population increasing by 7,390 residents. 
Portland Projected Land Requirements 
 
The projected land requirements for the 19 industry categories for 2016-2050 are 
shown below. Tables 80 through 98 have been generated using the Victorian digital 
land use data and the build-out results generated by the Community Viz for each 
five-year time period (i.e., 2016, 2021, 2026, 2031, 2036, 2041, 2046 and 2050). 
Agriculture, Forestry, Fishing and Mining 
 
Table 80 shows the growth in the forecast number of employed individuals in the 
Agriculture, Forestry, Fishing and Mining category. The level of employment 
decreases from the current level of 191 in 2011 to a projected 145 individuals in 2050. 
The allocated area for this industrial category goes from 64,719,920m² in 2011 to 
62,793,644m² in 2050. 
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Table 80 Growth in area for the Agriculture, Forestry, mining and Fishing Industry category for 
Portland 2001-2050 
 
 
Source: (Commonwealth Department of Employment 2015) 
 
Accommodation and Food Services 
 
Table 81 shows the growth in the forecast number of employed individuals in the 
Accommodation and Food Services category. The level of employment increases 
from the current level of 293 in 2011 to a projected 751 individuals in 2050. 
The allocated area for this industrial category goes from 402,497m² in 2011 to 
403,332m² in 2050. 
 
Table 81 Growth in area for Accommodation and Food Services for Portland 2001-2050 
 
Source: (Commonwealth Department of Employment 2015) 
 
Administrative and Support Services 
 
Table 82 shows the growth in the forecast number of employed individuals in the 
Administration and Support Services category. The level of employment 
decreases from the current level of 114 in 2011 to a projected 27 individuals in 
2050. 
The allocated area for this industrial category goes from 525,500m² in 2011 to 
522,372m² in 2050. 
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Table 82 Growth in area for Administrative and Support Services for Portland 2001-2050 
 
Source: (Commonwealth Department of Employment 2015) 
 
Arts and Recreation Services 
 
Table 83 shows the growth in the forecast number of employed individuals in the 
Arts and Recreation Services category. The level of employment increases from the 
current level of 39 in 2011 to a projected 125 individuals in 2050. 
The allocated area for this industrial category goes from 21,822,118m² in 2011 to 
24,709,256m² in 2050. 
 
Table 83 Growth in area for Arts and Recreation Services for Portland 2001-2050 
 
Source: (Commonwealth Department of Employment 2015) 
 
Construction 
 
Table 84 shows the growth in the forecast number of employed individuals in the 
Construction category. The level of employment increases from the current level 
of 272 in 2011 to a projected 447 individuals in 2050. 
The allocated area for this industrial category goes from 525,500m² in 2011 to 
526,323m² in 2050. 
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Table 84 Growth in area for Construction for Portland 2001-2050 
 
Source: (Commonwealth Department of Employment 2015) 
Education and Training 
 
Table 85 shows the growth in the forecast number of employed individuals in the 
Education and Training category. The level of employment increases from the 
current level of 275 in 2011 to a projected 510 individuals in 2050. 
The allocated area for this industrial category goes from 359,544m² in 2011 to 
360,007m² in 2050. 
Table 85 Growth in area for Education and Training for Portland 2001-205 
 
 
Source: (Commonwealth Department of Employment 2015) 
 
Electricity, Gas, Water and Waste Services 
 
Table 86 shows the growth in the forecast number of employed individuals in the 
Electricity, Gas, Water and Waste Services category. The level of employment 
increases from the current level of 32 in 2011 to a projected 230 individuals in 2050. 
The allocated area for this industrial category goes from 525,500m² in 2011 to 
527,911 m² in 2050. 
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Table 86 Growth in area for Electricity, Gas Water and Waste Services for Portland 2001-2050 
 
Source: (Commonwealth Department of Employment 2015) 
 
Financial and Insurance Services 
 
Table 87 shows the growth in the forecast number of employed individuals in the 
Financial and Insurance category. The level of employment decreases from the 
current level of 62 in 2011 to a projected 24 individuals in 2050. 
The allocated area for this industrial category goes from 525,500m² in 2011 to 
523,629m² in 2050. 
Table 87 Growth in area for Financial and Insurance Services in Portland 2001-2050 
 
 
Source: (Commonwealth Department of Employment 2015) 
 
Health Care and Social Assistance 
 
Table 88 shows the growth in the forecast number of employed individuals in the 
Health Care and Social Assistance category. The level of employment increases 
from the current level of 400 in 2011 to a projected 1,317 individuals in 2050. The 
existing physical facilities i.e. existing hospital, medical clinics, and community 
facilities have the capacity to cater for the increase in employment levels. 
The allocated area for this industrial category goes from 73,846m² in 2011 to 
73,880m² in 2050. 
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Table 88 Growth in area for Health Care and social Assistance in Portland 2001-2050 
 
 
Source: (Commonwealth Department of Employment 2015) 
 
Inadequately Described 
 
Table 89 shows the growth in the forecast number of employed individuals in the 
Inadequately Described category. The level of employment increases from the 
current level of 101 in 2011 to a projected 485 individuals in 2050. 
The allocated area for this industrial category goes from 525,500m² in 2011 to 
526,059m² in 2050. 
 
Table 89 Growth in areas for Inadequately Described industry in Portland 2001-20 
 
Source: (Commonwealth Department of Employment 2015) 
 
Information, Media and Telecommunications 
 
Table 90 shows the growth in the forecast number of employed individuals in the 
Information, Media and Telecommunications category. The level of employment 
increases from the current level of 26 in 2011 to a projected 63 individuals in 2050. 
The allocated area for this industrial category remains static at 5,701m². 
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Table 90 Growth in area for Information, Media and Telecommunications Categories in Portland 
2001-2050 
 
 
 
 
Source: (Commonwealth Department of Employment 2015) 
 
Manufacturing 
 
Table 91 shows the growth in the forecast number of employed individuals in the 
Manufacturing category. The level of employment decreases from the current level 
of 936 in 2011 to a projected 300 individuals in 2050. 
The allocated area for this industrial category goes from 6,527,282m² in 2011 to 
6,055,420m² in 2050. 
Table 91 Growth in area for Manufacturing Category in Portland 2001-2050 
 
 
Source: (Commonwealth Department of Employment 2015) 
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Other Services 
 
Table 92 shows the growth in the forecast number of employed individuals in the Other 
Services category. The level of employment increases from the current level of 165 
in 2011 to a projected 248 individuals in 2050. 
The allocated area for this industrial category remains static at 4,592m². 
Table 92 Growth in areas for Other Services in Portland 2001-205 
 
 
 
Source: (Commonwealth Department of Employment 2015) 
 
Professional, Scientific and Technical Services 
 
Table 93 shows the growth in the forecast number of employed individuals in this 
category. The level of employment increases from the current level of 130 in 2011 to 
a projected 154 individuals in 2050. 
The allocated area for this industrial category goes from 66,235m² in 2011 to 66,240m² 
in 2050. 
Table 93 Growth in area for Professional, Scientific and Technical Services in Portland 2001-2050 
 
 
Source: (Commonwealth Department of Employment 2015) 
 
Public Administration and Safety 
 
Table 94 shows the growth in the forecast number of employed individuals in the 
Public Administration and Safety category. The level of employment increases from 
the current level of 196 in 2011 to a projected 477 individuals in 2050. 
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The allocated area for this industrial category goes from 1,297,044m² in 2011 to 
1,307,016m² in 2050. 
Table 94 Growth in area for Public Administration and Safety Category in Portland 2001-2050 
 
 
 
Source: (Commonwealth Department of Employment 2015) 
 
Rental, Hiring and Real Estate Services 
 
Table 95 shows the growth in the forecast number of employed individuals in the 
Rental, Hiring and Real Estate Services category. The level of employment increases 
from the current level of 41 in 2011 to a projected 46 individuals in 2050. 
The allocated area for this industrial category goes from 525,500m² in 2011 to 
525,100m² in 2050. 
Table 95 Growth in area for Rental, Hiring and Real Estate Services in Portland 2001-2050 
 
Source: (Commonwealth Department of Employment 2015) 
 
Retail Trade 
 
Table 96 shows the growth in the forecast number of employed individuals in the 
Retail Trade category. The level of employment increases from the current level of 
474 in 2011 to a projected 662 individuals in 2050. 
The allocated area for this industrial category goes from 818,250m² in 2011 to 
819,719m² in 2050. 
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Table 96 Growth in area for Retail Trade in Portland 2001-2050 
 
 
Source: (Commonwealth Department of Employment 2015) 
 
Transport, Postal and Warehousing 
 
Table 97 shows the growth in the forecast number of employed individuals in the 
Transport, Postal and Warehousing category. The level of employment increases 
from the current level of 227 in 2011 to a projected 438 individuals in 2050. 
The allocated area for this industrial category goes from 831,456m² in 2011 to 
834,070m² in 2050. 
Table 97 Growth in area for Transport, Postal and Warehousing in Portland 2001-205 
 
 
Source: (Commonwealth Department of Employment 2015) 
 
Wholesale Trade 
 
Table 98 shows the growth in the forecast number of employed individuals in the 
Wholesale Trade category. The level of employment decreases from the current 
level of 157 in 2011 to a projected -38 individuals in 2050. 
The linear programming has projected a -38 individuals working in the wholesale 
trade. Clearly this figure is not possible. For the purposes of this research we have 
allocated an allotment of land that is equivalent for a work force of between 34 and 
67 individuals. These figures represent land projections up to 2031. 
The allocated area for this industrial category goes from 525,500m² in 2011 to 
523,595m² in 2050. 
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Table 98 Growth in area for Wholesale Trade in Portland 2001-2050 
 
 
Source: (Commonwealth Department of Employment 2015) 
 
Amount of Land needed to be Re-allocated or Re-zoned to Meet Future Industrial 
and Commercial Land Requirements 
The results for each of the 18 industrial categories from 2011 through 2050 have been 
consolidated in Table 99. Eleven of the 18 categories (Water and Waste Services; 
Construction; Retail Trade; Accommodation and Food Services; Transport, Postal and 
Warehousing; Information, Media and Telecommunications; Professional, Scientific 
and Technical Services; Public Administration and Safety; Education and Training; 
Health Care and Social Assistance; Arts and Recreation Services; and Other Services) 
all recorded increases in employment potential for 2016-2050. This increased potential 
employment requires additional land to house the increase in workers. An estimated 
additional 500,321m² of suitable additional land will be required to satisfy the 
projected demand. 
Six industrial categories (Manufacturing; Financial and Insurance Services; 
Administrative and Support Services; Agriculture, Forestry, Fishing; Mining; Rental, 
Hiring and Real Estate Services, and Wholesale Trade) had projected major 
downsizing in their respective workforces. The Portland manufacturing workforce is 
predicted to decline to 300 workers in 2050. The current 2016 manufacturing 
workforce number is 964 the reduction to 300 in 2050 represents a 68% decline. 
The Wholesale Trade category is expected to decline from 157 in 2016 to 0 in 2041, 
a reduction of all positions, or 100% of the Wholesale Trade workforce. This 
occurrence is highly unlikely. 
The Financial and Insurance Services; Administrative and Support Services and 
Agriculture activities have been forecast to lose 38, 69 and 7 positions respectively 
by 2050. 
The reduction in the Manufacturing; Wholesale Trade; Financial and Insurance 
Services; Administrative and Support Services and Agriculture workforces 
highlighted the amount of surplus land directed toward these activities. A potential 
500,321m² could be re-allocated from industrial/commercial applications into 
residential development. 
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Table 99 Re-allocated land required to meet the 2050 projected land needs of Portland 
 
 
Source: (Victorian Department of Primary Industry 2013) 
 
Victorian and Local Government Identified Potential Commercial and 
Industrial Land Requirements 2016-2050 
Regional Industrial Report 
 
This report was carried out by the Victorian Department of Transport Planning and 
Local Infrastructure in 2015. 
Supply of Industrial Land 
 
There is of a total of 1,145ha of industrial land in the Portland area. There are 552ha 
in the main industrial precinct in Portland, with 562ha of industrial land in the Alcoa 
precinct. The Port of Portland has 30ha of industrial land. 
Recent Activity 
 
From 2006 to 2009 there was a total of 27 zoned industrial land subdivisions, with 
85% located within the Portland urban area. The estimated total value of industrial 
building approval activity was approximately $19.19 million or an average of $3.3 
million per annum. Eighty-seven percent of the estimated construction value was for 
warehouse construction and the remainder was for factory construction. 
There are three industrial zones in Portland. The IN1Z zone is the most commonly 
used industrial zone, the IN2Z zone is designed for heavy industrial uses, while IN3Z 
is a specialized zone that focuses on the needs of light industry. 
A variety of factors influence the level of industrial building activity. In regional 
locations, the key factors include: 
• Investment and business activity behaviour of the private sector; 
• Trends in the global and local economy; 
• Availability of credit and loans for business decisions (such as capital 
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investments in property); 
• Levels of land supply in the area; 
• Economic activity within the region; and 
• Degree to which other regional centres compete for investment. 
 
Table 100 summarizes the volume of total industrial building approval activity in 
Portland by year. 
Table 100 Total Number of Industrial Building Approvals by Year 
 
SLA/LGA 2006-07 2007-08 2008-09 2009-10 2010-11 
Portland 4 8 5 5 0 
 
Source: (Department of Transport 2013) p.11 
 
Table 101 Value ($) of all industrial building approvals by year 
 
SLA/LGA 2006-07 2007-08 2008-09 2009-10 2010- 
11 
2011-12 
Portland 6,619,000 7,717,000 1,833,000 1,050,000 0 2,660,000 
 
Source: (Department of Transport 2013) p.11 
 
Table 102 highlights the number of industrial subdivisions in the greater Portland area. 
From 2006 to 2012 there were 23 zoned industrial land subdivisions in the Portland 
area. The majority of subdivisions resulted in industrial allotments sized from 1 to 
10ha, while 37.5% of subdivision activity resulted in lots sized less than 0.5ha. 
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Table 102 Number of Industrial subdivisions by lot size 2006-2012 
 
Region Less 
than 
0.1ha 
0.1 to 
0.5ha 
0.5 to 
1ha 
1 to 5ha 5 to 
10ha 
10+ ha Total 
Lots 
Portland 
Alcoa 
0 0 0 1 3 0 4 
Portland 
North 
1 3 1 3 4 3 15 
Portland 
Port 
2 2 0 0 0 0 4 
Total 3 6 1 4 7 3 23 
 
Source: (Department of Transport 2013) p12 
 
 
Industrial Land Stocks 
Table 103 highlights industrial land stocks. There are 552ha in the main industrial 
precinct in Portland, 562ha of industrial land in the Alcoa precinct, while the Port of 
Portland has 30ha of industrial land. 
Industrial Land Stocks - Lot Size Distribution 
 
Portland North has 297 industrial lots, out of which only 36 have been identified as 
being available for development. Of these 36 lots, eight are less than 1ha, with 15 lots 
between 1 and 5ha. The Port precinct has 85 industrial allotments, out of which 22 
have been identified as being available for development, with 16 lots below 0.5ha. 
Consumption of Industrial Land 
The Portland urban area on average consumed 3.9ha of industrial land per 
annum. Industrial land consumption by zone type was: 
• 0.1 hectares per annum – IN3Z; 
• 1.1 hectares per annum – IN1Z; and 
• 2.7 hectares per annum – IN2Z. 
 
 
In the next 34 years (to 2050) approximately 132.6ha of industrial land will be 
consumed by the projected growth in Portland (i.e., 3.9 x 34 = 132.6ha). 
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Table 103 Gross Area of Portland's Industrial land stocks 
 
Source: (Department of Transport 2013) p.14 
 
Table 104 Number of Industrial allotments by lot size 
 
Source: (Department of Transport 2013) p.15 
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Supply of Industrial Land 
In total, there is in excess of 15 years industrial zoned land across the Shire of 
Glenelg based on the average annual rate of land consumption in the period 2003 to 
2012. 
 
Table 105 Years of Supply of Industrial Land Stocks 
 
 
Estimated Net Developable Area 
(ha) 
Years of Supply 
Region IN1Z IN2Z IN3Z Zoned 
Total 
IN1Z IN2Z IN3Z Zoned 
Total 
Portland 
Alcoa 
0 116.9 0 116.9 0 15+ 15+ 15+ 
Portland 
Port 
1.9 202.8 21.3 226.0 3 15+ 15+ 15+ 
Portland 
Port 
4 0 5.9 9.9 15+ 0 15+ 15+ 
Portland 
Total 
5.9 319.7 27.2 352.9 8 15+ 15+ 15+ 
 
Source: (Department of Transport 2013) p.18 
 
The only identified deficiency of industrial land is by zone type, namely IN1Z (the 
most commonly used industrial zone across Victoria), and specifically within the 
township of Portland. Based on recent industrial land consumption trends for IN1Z 
land there is currently eight years of supply to meet future demand, this decreases to 
seven years supply assuming 25% increase in future demand and six years supply with 
a 50% increase in future demand. 
  
285
Victorian and Local Government Forecast Residential Expansion 2016-2050 
Residential Land Report 
 
This report was undertaken by the Victorian Department of Transport, Planning and 
Local Infrastructure in 2015. 
The definitions the Victorian Department of Transport, Planning and Local 
Infrastructure used in describing residential land are: 
 
• “Minor Infill: Undeveloped land within the existing urban area, zoned for 
residential development, and a parent lot or existing lot less than 1ha”; 
• “Major Infill: Undeveloped land or sites identified for redevelopment within 
the existing urban area, zoned for residential development, and a parent lot or 
existing lot greater than 1ha”; 
• “Broad hectare: Undeveloped land generally located on the urban fringe, zoned 
for residential development (no previous urban development activity), and a 
parent lot greater than 1ha”; 
• “Future Residential: Land identified by the relevant municipal authority for 
future residential development and current zoning not supportive of ‘normal’ 
residential development. Land which has an ‘Urban Growth Zone’ applied, and 
a precinct structure plan has not yet been approved, falls into this category”; 
• “Rural Residential: Land zoned or identified for future Low Density 
Residential (LDRZ) or Rural Living (RLZ).” 
Source: (Victorian Department of Transport 2014) p20 
The vast majority of building approvals (87%) since July 2006 have been for separate 
houses, while the remaining 13% have been for medium density dwellings. The 
majority (71% or 68 per annum) of building approval activity since July 2006 has been 
located within the Statistical Local Area (SLA) of Portland. 
From July 2006 to December 2012 there was an average annual residential lot 
construction of 70 dwellings. The majority of lot construction activity was comprised 
of minor infill lots at 50% the total volume; this was followed by broad hectare/major 
infill lots with 36% and 14% rural residential. 
Projected dwelling requirements sourced from the Victorian government program 
entitled Victoria in Future (2012) indicate that from 2011 to 2031 there will be a total 
dwelling requirement of 1,809 (90 average per annum). 
In total (excluding minor infill) there is a residential lot supply of approximately 1,556 
lots. This is comprised of: 
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• 1,327 zoned broad hectare and major infill lots (85% of supply); 
• 99 vacant rural residential lots (6% of supply); and 
• 130 designated future residential lots (8% of supply). 
 
As of December 2012, there was a residential lot capacity within zoned broad hectare 
and major infill areas of approximately 1,327, of which 67% (886 lots) were located 
in Portland and 18% (242 lots) in nearby Heywood. 
As of December 2009, 554 minor infill lots were identified. Of these lots, 323 were 
sized less than 1,200m² or 58% of the identified minor infill lot supply. 
There is an estimated lot potential, within the designated future residential areas 
located within Portland, of approximately 130. Zoned broad hectare and major infill 
supply by the Portland SLA is sufficient to satisfy: 
• Over 15 years: Portland SLA. 
 
Development Timing 
 
The department has used five time frames to categorize development timings. They 
are: 
 
• 1 to 2 years (2013-2014); 
• 3 to 5 years (2015-2017); 
• 6 to 10 years (2018-2022); 
• 11 years or more (2023 and beyond); and 
• No timing. 
 
Residential Building Approvals 
 
The vast majority of building approvals (87%) since July 2006 have been separate 
houses; the remaining 13% being for medium density dwellings. 
The majority (71% or 68 per annum) of building approval activity since July 2006 has 
occurred within the Statistical Local Area (SLA) of Portland. 
The majority of lot construction activity was in the minor infill lots. This category 
represented 50% of total activity followed by broad hectare and major infill lots, with 
36% of the construction activity followed by the rural residential representing 14% 
of the total activity. 
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Broad hectare and major infill lot construction for the period 2006 through to 2012 
averaged 51 lots per annum. This represented 36% of all residential lot construction. 
Portland accounted for 154 lots during this period. 
Residential Land Supply 
 
Table 106 highlights the residential lot supply for Portland. The total lot supply for 
Portland is 1,058 lots. Broad hectare lots represent 83.73% of the total lot supply. Rural 
residential represents 3.97% and Future (unzoned) the remaining 12.29%. 
 
Table 106 Residential lot potential by supply type 
 
SLA Lots No Estimated Yield 
(Area ha) 
SLA Broad ha 
Major 
Rural 
Residential 
Future 
Unzoned 
Total 
Lots 
Broad 
ha 
Major 
Future 
(Unzoned) 
Bolwarra 0 33 0 33 0 0 
Portland 886 6 100 992 14.3 0 
Portland 
North 
0 0 30 30 0 0 
Portland 
West 
0 3 0 3 0 0 
Total 886 42 130 1058 14.3 0 
 
Source: (Department of Transport 2013) p.8 
Minor Infill Supply 
 
In Portland, there were 554 minor infill lots. Of these lots, 323 were sized less than 
1,200m² or 58% of the total identified lots. In addition, there were: 
 
 
• 93 vacant lots sized between 1,200 to 2,000m²; 
• 104 lots sized from 2,000 to 5,000m²; and 
• 34 lots sized from 5,000 to 10,000m². 
 
 
Table 107 shows the minor infill lots by size and lot locations. 
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Table 107 Minor Infill (Vacant lots) supply location and size 
 
SLA <500m² 500 to 
800m² 
800 to 
1,000m² 
1,200 to 
2,000m² 
2,000 to 
5,000m² 
5,000   to 
10,000m² 
10,000+ 
m² 
Portland 15 144 49 33 25 9 275 
Portland 
North 
0 14 36 15 3 1 69 
Total 15 158 85 48 28 10 344 
 
Source: (Department of Transport 2013) p.31 
All of the above mentioned allotments have potential to yield multiple lots post- 
subdivision. As noted, previously 50% of lot construction activity across Glenelg Shire 
was minor infill. 
The majority of minor infill supply is located in the suburbs of: 
 
• Portland – 275 lots; 
 
• Portland North – 69 lots. 
 
Table 108 shows the minor infill lot construction activity for the period 2006-2012. 
Table 109 shows the parent lot size of minor infill lot construction in Portland from 
2006-2012. 
 
Table 108 Minor Infill lot construction 2006-2012 
 
SLA 2006- 
07 
2007- 
08 
2008- 
09 
2009- 
10 
2010- 
11 
2011- 
12 
2012- 
13 
Average 
Lot 
Production 
Portland 29 35 18 16 6 7 3 18 
Portland 
North 
4 0 0 3 0 0 0 1 
Total 33 35 18 19 6 7 3 19 
 
Source: (Department of Transport 2013) p29 
 
Table 109 Parent lot size in Portland of minor infill lot construction 2006-2012 
 
SLA <500m² 500 to 
800m² 
800 to 
1,000m² 
1,200 to 
2,000m² 
2,000 to 
5,000m² 
5,000   to 
10,000m² 
10,000+ 
m² 
Portland 0 3 14 23 13 5 0 
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Portland 
North 
0 0 0 1 3 0 0 
Total 0 3 14 24 16 5 0 
 
Source: (Department of Transport 2013) p.29 
 
Broad Hectare and Major Infill Supply 
 
The residential lot capacity in Portland within zoned broad hectare and major infill 
areas is 886 lots. 
 
Table 110 Anticipated lot construction activity broad HA/ major infill 2012 
 
Source: (Department of Transport 2013) p.32 
It has been estimated that Portland has a 15+ year supply of broad hectare and major 
infill supply of land. 
 
Table 111 Estimated years of residential broad HA / infill supply 2012 
 
 
VIF 2012 Demand Scenario Historic Trend Scenario 
SLA Zoned 
Stocks 
Future 
Stocks 
Total 
Stocks 
Zone 
Stocks 
Future 
Stocks 
Total 
Stocks 
Portland 15+ 1 15+ 15+ 1 15+ 
 
Source: (Department of Transport 2013) p.28 
 
 
Table 112 highlights the broad hectare and major lot construction activity for the 
period 2006-2012. 
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Table 112 Broad HA / major lot construction 2006-2012 
 
SLA 2006- 
07 
2007- 
08 
2008- 
09 
2009- 
10 
2010- 
11 
2011- 
12 
2012- 
13 
Average 
Lot 
Production 
Portland 58 14 0 52 11 0 0 21 
Portland 
North 
0 0 0 0 0 19 0 3 
Total 58 14 0 52 11 19 0 24 
 
Source: (Department of Transport 2013) p.30 
 
 
 
Source: (Department of Transport 2013) p.32 
Projected Demand 
 
Projected dwelling requirements sourced from the Victorian government program 
entitled Victoria in the Future (2012) indicate that from 2011 to 2031 there will be 
a total dwelling requirement of 1,809 in Portland. For specific time cohorts, average 
annual dwelling requirements include: 
 
 
• 2011 to 2016 - 82; 
• 2016 to 2021 - 95; 
• 2021 to 2026 - 95; and 
• 2026 to 2031 - 90. 
 
The greater Portland area has been forecast by the Victorian government to have a 
population of 13,169 by 2031 being housed in 6,490 dwellings. The Victorian 
government has projected the average annual percentage change in the number of 
persons and dwelling in Portland from 2001 through to 2031, those results are 
shown in Table 113. 
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Table 113 Projected average annual percentage change in the number of persons and dwellings 2011-
2031 
 
 
Estimated Residential 
Population 
Structural Private Dwellings 
SLA 2011 
to 
2016 
2016 
to 
2021 
2021 
to 
2026 
2026 
to 
2031 
2011 
to 
2031 
2011 
to 
2016 
2016 
to 
2021 
2021 
to 
2026 
2026 
to 
2031 
2011 
to 
2031 
Portland 0.6% 0.7% 0.7% 0.6% 0.7% 1.1% 1.2% 1.1% 1.0% 1.1% 
 
Source: (Department of Transport 2013) p.32 
 
Portland Results 
The population migration pattern for Portland is shown below. The major influx is 
from Melbourne, Wimmera and Murray, plus overseas migrants. These migration 
patterns reflect a desire to live in a coastal area (Figure 161). 
There is not sufficient migration data to produce a migration map for the City of 
Portland. Through the use of the Australian Bureau of Statistics Population Census 
percentages were developed relating to migratory population movements for Portland, 
with estimates that 7.9% of the population has moved from another part of Victoria, 
4.1% of the population has moved from another part of Australia, and 1.3% of the 
population has moved from overseas. 
Figure 161 Portland Migration Patterns 
 
Source: (iD Consulting 2015) 
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Current and Future Cartographic pattern of Portland 
The current Portland cartographic pattern is influenced by a series factors. These 
factors include the coastline with its potential flooding activity, sinkholes, acid 
sulphate soils, industrial buffers and the lack of water and sewage infrastructure which 
restrict inland development. Inland development is also restricted by geological 
constraints and impediments. 
Figure 164 shows the current residential development in Portland. Residential 
development stretches 5km north of the Portland Central Business District (CBD) to 
2km south of the CBD. The current Portland street layout could be defined as long and 
narrow. Starting at the water edge Portland has a maximum width that comprises only 
10 streets. The lack of inland development from the coastline is the result of the acid 
sulphate soils, sinkholes and geological impediments. 
Portland’s projected cartographic pattern for 2050 will mirror the current 2016 land 
use pattern. Residential development will be limited to the current development 
corridors. The current supply of residential and industrial / commercial land allotments 
will meet the 2050 forecast demand requirements for residential, commercial and 
industrial land. 
Population and Housing Forecasts 
 
The initial, single Victoria in the Future forecast for Portland was modified to become 
three separate forecasts, as shown in Figure 162. Scenario 1, the “Low” scenario, is 
90% original Victoria in the Future forecast. The original Victoria in the Future 
forecast is Scenario 2, the “Medium” scenario. The figures in Scenario 3, the “High” 
scenario, represent 110% of the values of Scenario 2, the “Medium” scenario. 
Figure 162 Portland Migration Patterns 
 
 
 
Source: (Herron 2012) 
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Constraints 
 
Figure 163 is a Community Viz screen capture. Portland had the following planning 
constraints: 
Figure 163 Portland Planning Constraints 
 
Source: (Orton Family Foundation 2014) 
 
The impact of the physical constraints upon the Portland landscape is highlighted in 
Figure 164. The physical constraints impact upon Portland’s coastline and interior 
areas. The effects of climate change on the Portland coastline have been modelled by 
the Victorian government. Three specific time points (i.e., 2040, 2070 and 2100) were 
chosen by the Victorian government to illustrate how rising sea levels will impact the 
coast. In 2040 the sea level is expected to rise 20cm; in 2070 it has been forecast to 
rise 47cm; and in 2100 the sea level is expected to rise 82cm (all forecasts measured 
against its current level). 
The Portland constraints have the following colour scheme: 
 
Portland Tree Density Dense 
 
 
 
Boreholes 
 
 
 
Portland Tree Density Medium 
 
 
 
Smelter 
 
 
 
Flood 100 Year 
 
 
 
Portland High Water Area 
 
 
  
294
Figure 164 Physical Constraints that Impact Potential Development in Portland 
 
 
Source: (Victorian Department of Primary Industry 2013) 
 
Current Land Use Patterns 
There are 25 land use zones in operation in Portland, with 429 parcels in the greater 
Portland area. The zone with the greatest number of parcels is the Residential 1 
zone (R1Z), with 196 parcels, followed by the Industrial 2 zone (IN2Z), with 25 
parcels, and the Industrial 3 zone (IN3Z) with 24 parcels. 
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The four largest zones by area are: the Rural Conservation zone 1 (RCZ1), representing 
20.42% of the total Portland area; the Farm zone (FZ), representing 18.47%; the 
Public Parks and Recreation zone (PPRZ) with 18.51% of the area; and the Rural 
Conservation zone 2 (RCZ2), representing 15.21% of the total area of greater Portland. 
The Residential 1 zone (R1Z), which had the most parcels (i.e., 196), represents only 
5.13% of the total area of Portland. 
 
Table 114 Portland Area by Zone Type 
 
Source: (Victorian Department of Primary Industry 2013) 
 
The land use patterns of Portland are shown in Table 115. Eighty-one different forms 
of use were recorded in Portland by the Department of Primary Industry. 
  
296
Table 115 Land Use patterns of Portland 
 
Source: (Victorian Department of Primary Industry 2013) 
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Table 115 Continued 
 
 
Source: (Victorian Department of Primary Industry 2013) 
 
The largest land use by parcel number is detached homes, with 4,110 parcels. This is 
followed by unclassified land, with 867 parcels, and rural residential land, with 493 
parcels. The total Portland area as identified by the Department of Primary Industry 
represents 123,324,400m². 
The Development Process 
 
The development process to house the expected additional population of Portland is 
shown in Figure 165. The process is designed to account for: all available land parcels 
that building is allowed upon; the physical and legal constraints that may impact upon 
the construction of new buildings; and the development and density criteria allowed 
in the building and planning process. 
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Development 
 
 
 
Figure 165 Portland Development Process 
 
 
Source: (Herron 2015) 
 
Community Viz Diagrams 
 
The Community Viz analysis for Portland was graphically illustrated, step by step, 
using the diagram function contained within the Community Viz software. An 
analysis diagram displays connections and relationships between components to 
view dependencies that can be helpful when sharing an analysis, working with a 
shared analysis, or explaining an analysis to an audience. An analysis diagram 
provides detailed information about analysis files and components. Through the 
diagram the user can: 
 
• View connections for a specific component; 
• Show all inputs or dependents of a specific component; 
• Expand or collapse components in the layout for viewing purposes; 
• View and edit analysis component properties; and 
• View and edit current values for assumptions, indicators and charts. 
 
Portland 
 
The analysis diagram function allows for eight categories (Common impacts, 
Residential allocation, Building numbers, Suitability calculations, Suitability, 
Build- out and General) to be displayed. Four categories of analysis diagrams were 
selected for display. These are: Common impacts, Assumptions, Suitability and 
Build-out. The four categories provided the best visual representation of the 
Portland analysis. Seven constraints (Smelter Buffer, Closeness to the CBD, 
Parks/Conservation areas, and Coastal areas subject to flooding and storm surge) 
influenced the four analysis diagrams. 
 
 7042 
 
 
 
 
 
583 
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Assumptions 
 
Figure 166 shows the 27 assumptions that were used in the Portland analysis. The 27 
assumptions can be segmented into five broad categories. These are: 
• Closeness to the CBD; 
• Coastline; 
• Smelter; 
• Common impacts; and 
• Allocation of proposed residential housing by scenario and by 
year.  
Figure 166 Assumptions developed for the Portland Analysis 
 
 
Source: (Orton Family Foundation 2014) 
 
Each of the assumptions influenced the four analysis diagrams. The analysis diagrams 
vary as to complexity regarding the number of linkages and dependencies. 
Build-out 
 
The build-out diagram (Figure 167) shows the factors that influence a build-out 
analysis in the Community Viz program. The diagram shows the relationship between 
the numeric and spatial components and the orientation (street, grid or random) used 
to place the projected dwellings in either a 2D or 3D visual medium. 
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Figure 167 Portland Build-out analysis diagram 
 
 
Source: (Orton Family Foundation 2014) 
 
Suitability 
 
Suitability analysis (Figures 168-170) follows on the build-out analysis. The suitability 
diagrams show the individual components, their respective weights and the linkages 
to the projected buildings. 
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Figure 168 Portland Suitability Diagram 
 
 
 
Source: (Orton Family Foundation 2014) 
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Figure 169 Portland Suitability Diagram 2 
 
 
 
Figure 170 Portland Suitability Diagram 3 
 
 
 
Source: (Orton Family Foundation 2014) 
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The common impacts diagrams (Figures 171-173) show 14 separate common impact 
assumptions: 
1. Auto emissions CO; 
2. Auto emissions CO²; 
3. Household vehicle trips per day; 
4. Vehicle trips per day; 
5. Average vehicle trip length; 
6. Passenger car fuel efficiency; 
7. Hydrocarbon emissions; 
8. NOx emissions; 
9. Annual commercial energy use; 
10. Floor area per employee; 
11. Annual household energy use; 
12. Daily household water use; 
13. Persons per household; and 
14. Percent school age children. 
 
 
The 14 impacts show what effect increased population and development will have on 
the landscape through increased emission levels, increased residential and commercial 
demand for water and energy and the increased demand on physical infrastructure 
(such as schools, transport and housing infrastructure). 
The common impacts diagram shows all the attendant interrelationships to each 
residential dwelling. Each interrelationship is multi-faceted, with up to four 
connections to one component. 
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Figure 171 Portland Common Impacts Diagram 
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Figure 172 Portland Common Impact Diagram 2 
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Figure 173 Portland Common Impact Diagram 3 
 
 
 
Source: (Orton Family Foundation 2014) 
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Build-out Results and Analysis 
 
The build-out analysis was conducted for 2016-2050. Eight separate analyses (i.e., 
2016, 2021, 2026, 2031, 2036, 2041, 2046 and 2050) were undertaken showing when 
residential development would take place across Portland and what impact that 
development would have. A series of 16 indicators was developed to highlight the 
impacts additional development would have on the landscape. 
Only the 2016 and 2050 analyses will be shown in this section of Chapter 6; the 
remaining analyses (2021-2046) are located in the Portland Appendix. The reason for 
not including this analysis in the main body of the report is the sheer size of the 
analyses, which are in excess of 60 pages. 
Three ranges (high, medium or base and low) derived from the Victoria in Future 
Program forecast were developed. 
 
The build-out analysis contained a numeric, a spatial and a visual build-out. A numeric 
build-out is a mathematical calculation that measures the holding capacity of land. 
Numeric build-out provides an estimated building capacity (in numbers) for each 
polygon in a layer based on its area, permitted or planned density rules, and other 
factors. The procedure involves multiplying the allowed density (buildings per area) 
by the area. 
Portland Build-out Parameters 
 
The Portland build-out had the following density rules or parameters (Table 116). 
Tables 116-119 are Community Viz screen captures of Victorian land use data. 
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Table 116 Portland Build-out Density Rules 
 
Source: (Victorian Department of Primary Industry 2013) 
 
The Portland build-out uses a combination of dwelling units per hectare for the 
Residential 1 (R1Z) and Low Density Residential (LDRZ) zones, while hectare 
minimums are used for the Farm (FZ) and the Rural Conservation (RCZ1 and RCZ2) 
zones. For commercial and industrial zones, such as business zones 1 and 4 and 
industrial zones 1, 2, and 3, floor areas ratios are used. The next step in the build-out 
process was to determine the number of dwelling units per building, their area and how 
many floors each building was comprised of. The Portland build-out had the following 
parameters of one dwelling unit per building, 1,000m² in area and one floor in height 
as shown in Table 118. 
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Table 117 Portland Build-out information parameters 
 
Source: (Victorian Department of Primary Industry 2013) 
 
The spatial build-out setting for Portland had a variety of separation distances for each 
zone, ranging from 15m, for the Residential 1 zone (R1Z), to 100m for the Farm zone 
(FZ). 
 
There are three layout patterns (random, grid or road) that can be used to determine 
the distribution of build-out results. The grid pattern is good for new urbanist type 
development and the random for suburban type development. The roads pattern is the 
most comprehensive as it follows the existing road network calculation and takes the 
longest to produce results. With the roads layout pattern, a setback distance must be 
specified. The setback is the exact distance from the road centreline to the building 
point or centre of the building polygon. Setback distances are ignored when the grid 
or random layout pattern is used. No road layout pattern was used in the Portland build- 
out analysis. The build-out determined the gross total buildable area in Portland to be 
122,014,059m² (as shown in Table 120). 
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Table 118 Portland spatial build-out settings 
 
 
Source: (Victorian Department of Primary Industry 2013) 
 
Table 119 Portland Buildable area 
 
Source: (Victorian Department of Primary Industry 2013) 
 
The gross area assigned to each land use type appears in the buildable area layer. This 
total is not impacted by physical constraints such as flooding or other factors that 
prevent the construction of dwellings. Net buildable area is the buildable area available 
for development once physical constraints are taken into account. Portland has a series 
of infrastructure and natural constraints. These constraints have restricted the 
development in the Portland CBD and in the greater Portland area. 
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Figure 174 shows the physical infrastructure constraints (i.e., the water and sewage 
constraints) that are effectively limiting the future growth corridors. 
 
Figure 174 Portland Infrastructure Constraints 
 
 
 
 
Source: (Macro Plan 2007) p 25 
 
As shown in Figure 174, Portland suffers water and sewage constraints across a large 
portion of the greater Portland area. Industrial buffers, in conjunction with flooding, 
represent another major constraint on the expansion of Portland. Figure 175 illustrates 
both flooding and the requirements and extent of industrial buffers to reduce the impact 
of industrial activity on residential or commercial locations. 
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Portland Industrial Constraints 
This map shows the impact 
of flooding and industrial 
Buffers on the R1 Zone 
In Portland. 
 
The small circles 500m 
Large circles 1 KM 
 
Dark Red Areas 
Industrial 2 Zone 
 
Yellow Areas 
Industrial 1 Zone
These 
constraints limit 
Portland to grow 
and affect the 
quality of life for 
Portland 
Residents 
Lime Green Area 
Industrial 3 zone 
Pink Residential 1 Zone 
21 
Figure 175 Portland Industrial Constraints 
 
 
 
Source: (Herron 2013) 
 
Figure 175 depicts both the flooding and industrial buffer constraints. As indicated, 
the southern expansion of Portland is stopped by the location of the Portland Smelter 
and its respective 1.5km industrial buffer. The southwest region of Portland is one of 
the areas that is not impacted by flooding in Portland. 
Western and northern expansion is affected by flooding, industrial buffers and sink 
holes. As shown by the map, these three industrial buffers effectively limit the northern 
expansion of Portland. The practical effect of the buffers and flood plain on the 
Portland landscape is to restrict the process of infill. 
New development therefore has to leap frog over the flooding and buffer barriers 
continually expanding the area of Portland. This continual leap frogging has 
tremendous infrastructure and servicing costs. 
In Portland flooding constraints represent 1,734,504m² or 1.42% of the entire land area 
of Portland. 
The Portland build-out produced results for overall buildings and residential dwellings. 
The overall building results are shown in Table 120. 
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Table 120 Portland Build-out (residential and commercial) 
 
 
Source: (Victorian Department of Primary Industry 2013) 
 
A total of 3,668 structures were identified in the numeric phase of the build-out 
process that could be built. In the spatial phase of the build-out only 3,499 could 
be placed on the available land. The difference of 169 units represents the 
divergence between numeric and spatial build-out processes (i.e., justifications 
for structures that might be situated on the existing land in Portland). 
The 10 structures in the six commercial zones (B1Z, B4Z, IN1Z, IN2Z, and 
IN3Z) represent a potential area of 3,989m² (Table 121). 
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Table 121 Portland Commercial floor space generated by build-out analysis 
 
Source: (Victorian Department of Primary Industry 2013) 
 
The number of residential dwellings and buildings that could not be placed because 
of the space constraints is shown in Table 122. A total of 169 buildings (as noted 
above) were not placed. 
Table 122 Portland Structures not placed because of space constraints by zone 
 
 
Source: (Victorian Department of Primary Industry 2013) 
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Portland 2016 Results 
Figures 176-178 were generated using the Victorian digital land use data, Google Earth 
imagery, and the build-out results generated by Community Viz for each time period 
(i.e., 2016, 2021, 2026, 2031, 2036, 2042, 2046 and 2050). The red dots represent new 
residential dwellings or commercial structures generated through the build-out 
process. 
Note: The various indicators are generated by Community Viz. Each indicator is based 
on international standards or results per household or business. The household or 
commercial results are then multiplied by the number of new dwellings and 
commercial structures developed by the build-out process to determine an indicator 
score or result. 
One map was produced for each scenario showing the spatial location of each potential 
new residential dwelling. 
Figure 176 2016 Portland High Scenario 
 
Source: (Victorian Department of Primary Industry 2013) 
 
The 2016 numeric build-out for the high scenario indicates that 1,104 dwellings could 
be built (Victorian Department of Primary Industry, 2013). 
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Figure 177 2016 Portland Base Scenario 
 
Source: (Victorian Department of Primary Industry 2013) 
 
The 2016 numeric build-out for the base scenario indicates that 509 dwellings could 
be built. 
Figure 178 2016 Portland Low Scenario 
 
Source: (Victorian Department of Primary Industry 2013) 
 
The 2016 numeric build-out for the low scenario indicates that 13 dwellings could 
be built. 
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2016 Portland Environmental Indicators 
 
 
A series of 16 environmental indicators (Figures 179-192) was developed to 
highlight the impacts additional development would have on the landscape. 
Figure 179 2016 Allocate  Figure 180 2016 CO Emissions 
 
 
 
Figure 181 2016 CO2 Emission   Figure 182 2016 Hydrocarbon Emissions 
 
 
Figure 183 2016 NOx Emissions  Figure 184  2016 Com Energy Use  
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Figure 185 2016 Com Floor Area    Figure 186 2016 Labour Force 
 
 
Figure 187 2016 Population   Figure 188 2016 Res Dwelling Units 
 
 
Figure 189 2016 Res Energy Use   Figure 190 2016 Res Water Use 
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Figure 191 2016 School Children   Figure 192 2016 Vehicle Trips per Day 
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Portland 2050 Results 
One map was produced for each scenario showing the spatial location of each potential 
new residential dwelling. 
Figure 193 2050 Portland High Scenario 
 
Source: (Victorian Department of Primary Industry 2013) 
 
The 2050 numeric build-out for the high scenario indicates that 2,610 dwellings 
could be built. 
 
Figure 194 2050 Portland Base Scenario 
 
Source: (Victorian Department of Primary Industry 2013) 
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The 2050 numeric build-out for the base scenario indicates that 2,610 dwellings could 
be built. 
 
Figure 195 2050 Portland Low Scenario 
 
Source: (Victorian Department of Primary Industry 2013) 
 
The 2050 numeric build-out for the low scenario indicates that 2,610 dwellings could 
be built. 
The results for the three respective build-outs show consistently that once all available 
land parcels have been utilized the build-out ceases, as no more land is available. To 
resolve this issue additional land must re-zoned and added to the available land bank 
to complete the proposed build-out. When sufficient land allotments have been added 
to the land bank to allow for completion of the planning scenario and the build-out 
process is re-run, the scenarios will show different totals. 
Figures 193-195 were generated using the Victorian digital land use data, Google Earth 
imagery, and the build-out results generated by Community Viz for each time period 
(i.e., 2016, 2021, 2026, 2031, 2036, 2042, 2046 and 2050). The blue dots represent 
new residential dwellings or commercial structures generated through the build-out 
process. 
Note: The various indicators are generated by Community Viz. Each indicator is based 
on international standards or results per household or business. The household or 
commercial results are then multiplied by the number of new dwellings and 
commercial structures developed by the build-out process to determine an indicator 
score or result. 
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2050 Portland Environmental Indicators 
A series of 16 environmental indicators (Figures 196-208) was developed to 
highlight the impact additional development would have on the landscape. 
 
Figure 196 2050 Allocate     Figure 197 2050 CO Emissions 
 
 
Figure 198 2050 CO2 Emission   Figure 199 2050 Hydrocarbon Emissions 
 
 
Figure 200 2050 NOx Emissions   Figure 201 2050 Com Floor Area 
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Figure 202 2050 Labour Force   Figure 203 2050 Population 
 
Source: (Herron, 2015) 
 
Figure 204 2050 Res Dwelling Units   Figure 205 2050 Res Energy Use 
 
 
 
Figure 206 2050 Res Water Use 
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Figure 207 2050 School Children   Figure 208 2050 Vehicle Trips per Day 
   
 
Source: (Herron 2015) 
 
 
Portland Discussion 
Portland is similar to Hobsons Bay in that by 2050 Portland will have consumed all 
the available land such that no more residential building can take place unless more 
land is re-zoned residential. 
Several of the 2050 environmental indicators (i.e., residential energy, residential water 
usage, CO² emissions, CO emissions, and NOx emissions) show the same results for 
the low, base and high scenario outcomes. The reason for this is that once all available 
land parcels have been utilized the build-out ceases, as available land is exhausted. To 
resolve this issue additional land must re-zoned and added to the available land bank 
to complete the proposed build-out. When sufficient land allotments have been added 
to the land bank to allow for completion of the planning scenario and the build-out 
process is re-run, the scenarios will show different totals. This indicates that the build- 
out was not constrained by a lack of land and the true environmental impacts of the 
proposed development on the landscape are represented correctly. 
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Table 123 Portland Indicators Discussion 
 
 
 
Discussion 
Points 
 
1 With the population in Portland increasing in each of the eight time 
periods. (i.e., 2016, 2021, 2026, 2031, 2036, 2041, 2046 and 2050) 
More emissions (CO, CO², NOx, Hydrocarbons) are generated and put 
into the atmosphere. 
Residential water and electricity consumption for the period increases 
by 466% (247,950 / 53,105 for electricity) and 501% (268,647,300 / 
5,537,870 for water) respectively over the 34 year period from 2016 
through to 2050. 
In Portland, there is no possibility to reduce the reliance on, or the 
number of, motor cars per household. 
2 The open space ratio per 1,000 residents will decrease as the 
population increases. Open space is the amount of park and reserve 
land within Portland. 
For 2016 the amount of open space is 3,939,853m², with a population 
of 11,891 residents, resulting in an open space ratio of 331m² 
(3,939,853 / 11,891) per resident. 
In 2050 the open space ratio will decrease from to 204m² per resident 
(3,939, 853 / 19,281) as the result of increased urbanization. 
3 The urban density of Portland will increase. The area of Portland is 
31.5km². The current population of Portland is 9,950. 
Urban density is calculated by dividing population by urban area. 
Portland in 2016 has an urban density of 315 residents per km². 
In 2050 Portland is forecast to have a population of 19,281 residents, 
with an urban density of 621 residents per km². 
4 New residential and commercial development will add greater stress 
on existing physical or natural infrastructure. 
5 Portland will be effected by climate change as a result of sea level rise. 
Sea level is expected to rise 20cm by 2040, 47cm by 2070, and 82 cm 
by 2100. 
6 There will be more mixed commercial / residential developments in 
Portland. Portland has had their planning scheme amended to permit 
new residential and commercial zones that allow for greater use of 
mixed purpose buildings. 
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Chapter 6 Summary 
Chapter 6 has provided an overview regarding the population and housing forecasts, 
the physical constraints and zoning and land use patterns for each of the two research 
sites – Hobsons Bay and Portland. 
A build-out analysis was conducted for each of the two research sites for 2016-2050. 
The build-out parameters included in the analysis for each research site were: density 
rules; building information; spatial build-out settings; the buildable area for each 
research site; the build-out results for each location; the commercial floor space 
generated by the build-out analysis; and the structures not placed because of space 
constraints. 
A series of maps for 2016-2050 were produced for the low, base and high scenarios 
for each of the two sites. These maps were accompanied by 16 environmental 
indicators showing the impact of increased population and urban development on the 
landscape. Each research location was briefly summarized with regard to 
environmental indicator results and what impact those results represent on the 
respective location. These results showed that as the population increased so did 
emissions for each scenario. 
Chapter 7 represents the second research scenario, “Maximizing the Rates Base,” for 
each of the two study areas. In Chapter 7 various land use predictions are made to 
maximize the respective council’s rate base to increase the revenue that is used to 
address select socio-economic problems within each of the study areas. 
The scenario is developed using an integrated GIS model involving two steps: 
1. Predicting future land use requirements based upon an optimal land use mix; 
and 
2. Forecasting patterns of change using land use transition rules and indices. 
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Chapter 7 Maximum Return for Local Government 
Rate or Economic Base 
 
Introduction 
Chapter 7 outlines the second of the two planning scenarios entitled “Maximizing the 
Rates Base.” In this scenario, the objective is to maximize the respective council’s 
rate base through determining the optimal demand for specific categories of land use. 
Scenario 2 is based on the Victorian government land valuation data, published land 
use and future requirement studies by state and municipal government authorities. 
Each future land use scenario for the two respective research sites uses a variety of 
techniques, including linear programming (LP), and incorporates those techniques 
into GIS land use modeling. 
 
Description of How the Land Use Designer Model Works 
A land use model can be defined as a method to simplify and explain the way land is 
used in urban areas. 
The term land use model usually implies or indicates a mathematical model designed 
to analyse and forecast the development of urban or regional land use. The Land Use 
designer creates land use models with settings that describe land use in terms of its 
residential and or commercial building density, household and floor area impacts, and 
other feature attribute values. 
One benefit that land use models provide is an easy way to create land use scenarios 
and impact analyses. Each land use model in the Community Viz’s Land Use Designer 
function specifies the name and particular characteristics of a given land use such as 
building density and resource utilization rates. 
The land use designer has 10 pre-set land use models that can be modified for specific 
location. 
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Figure 209 Land Use Designer Main Dialogue Box 
 
 
Source: (Orton Family Foundation and Placeways LLC 2012), (Orton Family 
Foundation 2014) 
Each model (Figure 209) is comprised of 34 attributes (see Land Use Designer Design 
Appendix for complete description). As indicated below, each attribute has a unique 
indicator that highlights the environmental or demographic impacts when a land use 
pattern is changed or modified. The same 34 attribute categories are used for each of 
the 10 land use models. The difference between the various land use models is that the 
attribute base value for each attribute in each model changes. 
• Land Use Name; 
• Residents by Dwelling Unit; 
• Children per Dwelling Unit; 
• Water Use per Dwelling Unit; 
• Tax Rate per Dwelling Unit; 
• Vehicle Trips per Day Generated by Each Dwelling Unit; 
• Waste Water Generated by Each Dwelling Unit; 
• Commercial Tax Rate; 
• Employee Water Use in Commercial Buildings; 
• Waste Water Generated by Employee in Commercial Buildings; 
• Vehicle Trips per Day per Employee Working in Commercial Buildings; 
• Total Number of People Including School Children Residing in All the 
Dwelling Units; 
• Total Number of School-age Children Residing in All the Dwelling Units; 
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• Total Water Used by All the Dwelling Units; 
• Total Taxes Paid by All the Dwelling Units; 
• Total Vehicle Trips per Day Generated by All Dwelling Units; 
• Total Water Generated by All Dwelling Units; 
• Total Taxes Generated by All Commercial Buildings; 
• Total Water Used by All Employees in All Commercial Buildings; 
• Total Vehicle Trips per Day for All Employees in All Commercial Buildings; 
• Total Waste Water Generated by All Employees in All Commercial Buildings; 
• Amount of Commercial Floor Area; 
• Commercial Floor Area Ratio; 
• Commercial Floor Area; 
• Dwelling Unit Count; 
• Dwelling Unit Density; 
• Employee Count; 
• Employee Density per Area of Commercial Floor Space; and 
• Total Number of Employees. 
 
The Land Use Designer allows you to edit an existing land use through the use of 
prescribed land use model (Figure 210). The steps are: 
1. Select the land use model(s) that you want to use; 
2. Select and make editable the land areas that you want to modify or change 
existing land use; 
3. Select the painter tool on the sketch toolbar; 
4. Click on the land use style you want and paint the areas that you want to 
change; 
5. The area will change colour to indicate that the new land use has been 
applied the designated area; 
6. The Land Use Designer creates new dynamic attributes in your land use 
layer as you paint the existing land use; and 
7. The resulting changes can be view by clicking on the charts icon. The charts 
show the impacts on the landscape when you change one land use for another. 
Land Use Designer can produce up to 34 charts showing the various changes. 
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Figure 210 Steps Used in the Land Use Designer to Alter Land Use Patterns 
 
Source: (Orton Family Foundation 2014) 
 
The Land Use Designer land use models were adjusted to reflect the current local tax 
rates, current and projected demography, current building setbacks, current density 
rules and current open space requirements as per the existing planning schemes for the 
two research locations. 
 
Rationale for scales and details of analysis 
The rational for the different scales of assessment between Hobson Bay and Portland 
analyses is directly attributable to a number of factors. Extensive work had been 
conducted on the urban design and land use planning framework of Portland which 
was incorporated into the body of this research. These additions added to the 
understanding and comprehension of the current land use patterns in Portland.  
The Hobsons Bay urban design and land use planning framework was produced in 
2006, is out of date, and provides little relevance to this study. Including this 
information would not have added to the understanding and comprehension of the 
current land use patterns in Hobsons Bay. Further, the current Hobsons Bay urban 
design frameworks do not align themselves with the Plan Melbourne (2014) 
framework which was developed by the Victorian State government for the greater 
Melbourne region. 
The Hobsons Bay analysis conducted in this research complies the Plan Melbourne 
(2014) guidelines and framework. 
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Hobsons Bay  
Introduction 
Hobsons Bay municipality was created on 22nd June 1994 following the 
amalgamation of the former municipalities of Williamstown and Altona with parts 
of Laverton and South Kingsville. Hobsons Bay is situated on Port Phillip Bay 
around 10km west of central Melbourne. It covers an area of approximately 66km² 
(Figure 211). 
Hobsons Bay has over 20km of bay frontage, quality residential areas, a huge expanse 
of environmentally significant open space and a range of major industrial complexes, 
the latter which contribute significantly to the economy of Victoria. 
 
Figure 211 Aerial Image of Hobsons Bay 
 
 
Source: (Google Earth 2014) 
 
Review of Hobsons Bay Land Use Studies 
Three major studies were examined to understand the land use patterns and 
activities in Hobsons Bay. The studies were: Hobsons Bay Activity Centre Strategy 
(2006); Hobsons Bay Industrial Land Management Strategy (2009); and Western 
Regional Housing Strategy (2006). 
Hobsons Bay has not generated either a housing strategy or housing policy 
specifically for the municipality. This work is scheduled to be completed by the end 
of 2015. The three studies provide an insight into the future requirements and 
direction of land use planning in Hobsons Bay and were used as the inputs to 
identify what land could be rezoned to accommodate the requirements for future 
identified land needs. 
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Hobsons Bay Activity Centre Strategy 
The Activity Centre Strategy (2006) reviewed the 16 current activity centres (Figure 
212 ) and considered the future network of centres required to service the projected 
population growth in Hobsons Bay. The study identified that 11,350 new dwellings 
will be needed in Hobsons Bay by 2030. The study concluded that between 4,000 
and 8,000 new dwellings could be accommodated on strategic re-development of 
former industrial sites within the municipality. The study identified five strategic 
re- development sites that could contain 8,160 new dwellings at a density of 150m² 
per dwelling. 
The three projections to 2050 indicate that between 12,686 and 28,746 new 
dwellings will be required to house expected population increase through 2050. 
This figure represents up to an additional 17,396 dwellings over the 2030 new 
dwelling figure. 
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Figure 212 Hobsons Bay’s 16 Activity Centres 
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There are two potential outcomes regarding the retailing outlook in Hobsons Bay as 
a result of the increase in population and subsequent increase in household 
expenditure in Hobsons Bay. The first is increased performance; i.e., sales turnover 
per square metre of floor space. The second potential outcome is an increase in retail 
floor space as a result of increased retail demand. Table 124 depicts the impact of 
increased population to 2021 upon the Pier Street, Rifle Range, Central 
Williamstown and Newport Activity Centres. 
 
Table 124 Pier Street, Rifle Range, Central Williamstown and Newport Activity Centres 
 
 
Source: (City of Hobsons Bay 2006) 
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Each activity centre in Table 124 will experience an increase in population and 
increased trading opportunities, namely increased expenditure on speciality food 
retailing and hospitality. 
The remaining five activities centres (The Circle, Altona Gate Shopping Centre, 
Barrack Square Shopping Centre, Central Square Shopping Centre and Aviation Road) 
are shown in Table 125. 
 
Table 125 The Circle, Altona Gate, Barrack Square, Central Square and Aviation Road Activity 
Centres 
 
 
Source: (City of Hobsons Bay 2006) 
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Each activity centre in Table 125 will also experience an increase in population. The 
ability to enlarge the respective floor space of each activity centre is mixed. Five 
centres (Aviation Road, Central Square, Newport, The Circle and Barrack) have 
limited ability to enlarge their current retail footprints. 
The remaining four (Altona Gate, Pier Street, Central Williamstown and Rifle Range) 
have the ability to expand their retail footprint in their respective communities. 
Bulk Store Retailing in Hobsons Bay 
 
Bulk goods retailing involves the sale of high value bulk goods such as white goods, 
furniture, and electrical appliances through large stand-alone stores or through 
specially planned and built bulk store precincts. Bulk goods stores traditionally have 
a wider catchment area or pattern than normal retail outlets to justify their large floor 
space areas and car parking requirements. 
There are few bulk store outlets situated in Hobsons Bay as the major bulk store 
operators service Hobsons Bay residents shopping requirements via bulk store 
precincts situated in neighbouring municipalities. 
This trend will continue as current economic factors will reduce the growth in demand 
for bulky goods development. Hobsons Bay municipality have estimated that the bulk 
goods revenue or sales escape would support 20,000m2 of retail floor space. The 
opportunity to develop additional bulk goods retailing facilities is limited. 
Commercial Office Development 
 
The factors that will influence the location of commercial office facilities in Hobsons 
Bay include: 
• Population growth and the demand that an increase in population creates for 
business, government, health, community and financial services; and 
• The location, infrastructure, skilled workforce and the amenities of Hobsons 
Bay. 
There is limited demand and opportunities to increase the level of commercial office 
space in Hobsons Bay. 
Western Regional Housing Statement 
 
Hobsons Bay by 2050 has been projected to increase its population to 125,000. That 
represents a 49.37% increase over the current 2010 population of 83,683. The 2010 
population census recorded the number of households in Hobsons Bay to be 33,962. 
In 2050 the forecast number of households is expected to rise to 54,346 which 
represent a 60.02% increase over the 2010 figure. 
Hobsons Bay does not have opportunities for greenfield development. The City of 
Hobsons Bay in 2006 estimated that it had the potential for 6,680 additional 
households within its strategic re-development areas. Approximately 3,703 of these 
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dwelling could be provided through the strategic re-development of existing industrial 
precincts, which could generally be used for mixed used, including housing. The 
remaining approximately 2,976 opportunities for dwellings are envisaged to be located 
within the city’s three designated major activity centres of Williamstown, Altona and 
Altona North (City of Hobsons Bay 2006). 
Hobsons Bay Industrial Land Management Strategy 
 
The key findings of the Hobsons Bay Industrial Land Management Strategy (2008) 
are: 
• Hobsons Bay industrial land accounts for approximately ⅓ of all of the land 
in Hobsons Bay; 
• 22 industrial precincts were identified, each with its own role and function; 
• 27,690 people are employed in the industrial category as situated in 
Hobsons Bay; 
• Hobsons Bay supply of vacant industrial land could be fully developed in 11 
years based on an estimated take up rate of 36ha per annum; and 
• Nine out of the 22 precincts are considered suitable (in whole or in part) for 
review for alternative land uses. 
Source: (City of Hobsons Bay 2009) 
 
The Hobsons Bay future industrial land use direction is shown in Figure 213. The 
strategic re-development areas are colored gold in the figure. 
The three Hobsons Bay land studies highlighted the current nature of land use in the 
municipality. The Activity Centre and Industrial Land Use studies highlighted the 
changing land use patterns in Hobsons Bay. The two studies identified six industrial 
precincts that could be transformed into residential areas. The Activity Centre study 
outlined the current and future retail and business requirements for additional 
development. The study concluded that there was limited demand or opportunities to 
increase the current supply of retail or business premises in the marketplace. 
Hobsons Bay Activity Centre Strategy (2006), Hobsons Bay Industrial Land 
Management Strategy (2008) and Western Regional Housing Strategy (2006) each 
mentioned the need to re-zone various areas to allow for the construction of new 
residential dwellings to meet the expected increase in population and demand for new 
housing to 2050. 
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Figure 213 Hobsons Bay Potential Re-Development Areas 
 
 
Source: (City of Hobsons Bay 2009) 
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Potential New Residential Areas 
 
The Hobsons Bay Industrial Land Management Strategy (2008) identified nine* 
industrial areas that can be re-zoned and converted to other land uses, including 
residential development. The nine areas, in addition to the Toyota Car plant (scheduled 
to be closed in 2017), are highlighted in Figures 205 and 206. 
Six out of the 10 designated re-development areas, see Figure 215 (Area 12-1, Area 
21, Area Point, Area 15, Area 16, Area 17 and Area 21), are considered acceptable 
areas for new residential development. Areas coloured light blue (12-1, 16, 17 and 21) 
are considered potential residential medium density, while areas coloured red (12, 15 
and the Toyota Car plant) are considered potential residential high density. The 
combined area totals 960,836m². 
Figure 214 Ten Industrial Areas Identified for Potential Rezoning 
 
 
Source: (City of Hobsons Bay 2009) 
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Figure 215 Hobsons Bay Industrial Areas Identified as Potential Residential Areas 
 
 
Source: (City of Hobsons Bay 2009), (Google Earth 2014) 
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Potential New Industrial Areas 
 
As stated in the Hobsons Bay Industrial Land Use Strategy (2008), Hobsons Bay will 
continue to be a primary location for industries of state significance, and, as a 
consequence, they will influence the surrounding land use patterns. 
The Hobsons Bay industrial landscape has changed since the Industrial Land Use 
Strategy was first released. In 2008 the key industries were identified as: 
• Motor vehicle building, Toyota Australia; 
• Petroleum refining and storage in Altona and Spotswood; 
• Ship building in Williamstown; 
• Inter-modal freight terminals in Altona; 
• Petrochemical complex in Altona; 
• ACI Glassworks Spotswood; and 
• Food Processing (Dons), Altona 
North. In 2015 the key industrial issues are: 
• Motor vehicle building will cease, allowing for potential re-development of 
the Toyota factory; 
• Petroleum refining and storage will continue; 
• Ship building in Williamstown may cease, allowing for re-development of 
the site post-2018; 
• Inter-modal freight terminals will continue; 
• Petrochemical complex in Altona will continue; 
• ACI Glassworks may cease, allowing for potential re-development; and 
• Food Processing (Dons) ceased, allowing for potential re-development of 
the Don site. 
In the modelling, Hobsons Bay surplus industrial land has been allocated between new 
residential and commercial development. The majority of this surplus has been 
directed to potential new residential development. Two older industrial landscapes 
(Area 10-1 and Area 18-1 Spotswood) have been designated as having the potential 
for re-development into new industrial areas. These areas represent 445,644m². 
Identification and Quantification of the Number of Parcels by Land 
Use Classification 
The current zoning pattern for Hobsons Bay is shown in Figure 216. The current 27 
zones have been consolidated into six categories. As stated in Chapter 5, there are 
41,668 individual land parcels in Hobsons Bay. Eighty-two different forms of land use 
were recorded in Hobsons Bay by the Victorian Department of Primary Industry. Land 
use is controlled by what zone the parcel is located. To significantly change a land use, 
such as allowing residential development in an industrial or commercial zone, the 
zoning has to be changed before the new land use will be permitted. 
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Figure 216 Current Hobsons Bay Zoning Patterns 
 
 
Source: (Google Earth 2014), (Victorian Department of Primary Industry 2013) 
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In reviewing and summarizing the land use planning and land use patterns for Hobsons 
Bay, the following results were first reported and identified by the Victorian 
Department of Primary Industry: 
• Hobsons Bay has 27 different planning zones, as detailed in Chapter 5; 
• Hobsons Bay area is approximately 64,391,053m²; 
• Industrial zones (IN1Z, IN3Z) represent 6,988,565m² or 10.73% of total 
area of Hobsons Bay*; 
• Commercial zones (B1Z, B3Z, MUZ and CA) represent 810,073m² or 
1.26% of the total area of Hobsons Bay*; 
• Residential zones (R1Z, R2Z) represent 2,352,178m² or 36.53% of the total 
area of Hobsons Bay*; 
• Government and Public Use zones (PU1 through PU7, SUZ1 through 
SUZ5) represent 30,354,545m² or 47.1% of the total area of Hobsons Bay*; 
• Roads (RD1 and RD2) represent 2,603,276m² or 4.04% of the total area of 
Hobsons Bay*; 
• Hobsons Bay has 82 different forms of land use, as detailed in Chapter 5; and 
• Hobsons Bay has 41,852 land parcels. 
 
Source: (Victorian Department of Primary Industry 2013) 
 
*See below for comments and revisions on figures 
 
Noted Discrepancies between DPI Land Use Figures and Other 
Government Reports 
The number of lots identified by the Department of Primary Industry has been 
concluded as correct; yet the allocation of land use activity needs to be adjusted to 
reflect what is actually on the ground. 
A major concern was identified when the reported industrial area of Hobsons Bay by 
the DPI did not match the figures reported in the Urban Development Program (2013- 
14) report. The DPI reported the industrial areas of Hobsons Bay accounted for 
6,988,000m² in area. The Urban Development Program (2013-14) report stated that 
the industrial areas of Hobsons Bay accounted for 16,000,000m². 
These anomalies were further scrutinized. In the DPI analysis, there is a category 
entitled “unclassified private land,” which contains 5,632 parcels having a recorded 
area of 12,026,490m². 
The unclassified private land category was overlaid on an aerial photograph of the 
Hobsons Bay area and a re-classification of land use activities in the unclassified 
private land category was undertaken. Some 287 parcels out of the total 5,632 parcels 
that comprise the unclassified private land category were re-classified. This re- 
classification accounted for 84.1% of the total area represented in the unclassified 
private land category. The remaining 5,345 parcels could not be re-classified. 
The re-classification highlighted major faults in the first DPI land use identification 
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process. At least nine classes of land use activities had been reported incorrectly in the 
unclassified private land use category. Table 126 names the misrepresented categories 
and estimates the area that each misrepresented category represents. 
Table 126 Re-allocated Land Use from the Unclassified Land Use Category 
 
Source: (Victorian Department of Primary Industry 2013) 
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The vast majority of the remaining 1,906,297m², or 5,345 parcels, are detached 
single houses. * The re-classified land use activities for Hobsons Bay are shown in 
Table 127. This table reflects the re-allocation of the unclassified land category by 
number of parcels and area into its correct land use activities. The area and parcel 
number totals for each category have been re-adjusted to show the allocation of the 
10,120,193m². 
Table 127 Re-adjusted Land Use Table for Hobsons Bay 
 
 
Source: (Victorian Department of Primary Industry 2013) 
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Re-adjusted Land Use Table for Hobsons Bay – Continued 
 
 
Source: (Victorian Department of Primary Industry 2013) 
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Linear Programming Results for Hobsons Bay 
 
Industrial 
Industrial Land Required 
 
As stated in Chapter 6, an estimated additional 1,198,077m² of suitable additional land 
will be required to satisfy the projected demand for commercial and industrial purposes 
in Hobsons Bay for 2016-2050. 
The required additional industrial land by year and by industrial category is shown in 
Table 128. The industrial category that is forecast to have the greatest requirement for 
additional land is the Transport, Postal and Warehousing category. The main demand 
in this category will occur in the Warehousing subcategory. Hobsons Bay is a centre 
for warehouse and distribution as a result the adjacent municipalities. The main 
warehousing precinct is show in Figure 217 (the red outlined area). 
Figure 217 Hobsons Bay Main Warehousing Precinct 
 
Source: (Victorian Department of Primary Industry 2013), (Google Earth 2014) 
 
The Education and Training Category is the next largest category requiring additional 
land requirements. 
The Arts and Recreation Services figure is a misnomer in that the projected larger 
requirement is for land that can be used for parks and other recreational activities that 
require little or no construction activities. 
  
348
Table 128 Hobsons Bay Projected Demand for Additional Land for Commercial and Industrial Purposes 
 
Source: (Victorian Department of Primary Industry, 2013) 
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Hobsons Bay Potential Surplus Industrial Land Categories 
 
Two industrial categories, Manufacturing and Wholesale Trade, had projected major 
downsizing in their respective workforces (Table 129). The Hobsons Bay 
manufacturing workforce is predicted to decline to 300 workers in 2050. The current 
2016 manufacturing workforce number is 3,853; the reduction to 300 in 2050 
represents a 92.2% decline in the existing workforce. The prime area for staff reduction 
in manufacturing includes the two largest manufacturing operations – the Toyota Car 
plant, which is closing in 2017, and the naval shipyards in Williamstown. The current 
Hobsons Bay industrial areas are shown in Figure 218. 
The Wholesale Trade workforce is expected to decline from 1,761 in 2016 to 1,364 
in 2050; a reduction of 297 positions or 16.8%. 
Figure 218 Hobsons Bay Industrial Lands 
 
 
Source: (Google Earth 2014), (Victorian Department of Primary Industry 2013) 
 
The reduction in the Manufacturing and Whole Trade workforces highlights the 
amount of surplus land directed toward these two activities. A potential 5,694,423m² 
could be re-allocated from industrial/commercial applications into residential 
development (Table 129). 
The overall net land amount gained from the potential re-zoning of industrial land in 
Hobsons Bay to new land use activities is 4,496,346m². This figure takes into 
consideration the potential surplus of 5,694,423m² of industrial land minus the 
required new allotment of 1,198,007m² of industrial land for future activities. 
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Table 129 Identified Industrial Categories that are projected to Downsize Indicating the Amount of Surplus Land Each Category Has 
 
 
Source: (Victorian Department of Primary Industry 2013) 
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Residential 
 
As stated in Chapter 6, Hobsons Bay has at its disposal Minor Infill and Major Infill 
(re-developed surplus industrial land) sites that can be re-developed into residential 
accommodation. There are no broad acre areas in Hobsons Bay, as it is a 
metropolitan city. The Hobsons Bay areas of vacant residential land are shown in 
Figure 219. 
Figure 219 Vacant Residential Land in Hobsons Bay 
 
Source: (Victorian Department of Primary Industry 2013), (Google Earth 2014) 
 
The forecast demand for additional residential land in Hobsons Bay for 2016-2050 
is 5,644,061m², as shown in Table 130. The figure of 5,644,061m² was derived using 
the following methodology: 
1. Total all forms of residential land use, including number and area; 
2. Divide total residential land use area by the number of residential 
applications; and 
3. The division of area by total number of residential application results in the 
average lot size for a residential land use application. 
In our case the average lot size for Hobsons Bay is 485m² multiplied by the average 
lot size area (485m²) by the number of potential dwellings required (11,626) the 
final product is the total potential area required to accommodate the expected 
potential new dwellings. There are only 4,496,336m² of additional residential land, 
implying a shortfall of 1,147,725m² (i.e., 5,644,061m2 – 4,496,336m² = 
1,147,725m²). This short fall means that Hobsons Bay will have to introduce the 
concept of medium and high density residential living to the municipality. 
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Table 130 Additional Residential Land Required in Hobsons Bay to Meet Expected Residential Expansion 2016-2050 
 
Source: (Victorian Department of Primary Industry 2013) 
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Calculation of Hobsons Bay Property Rates 
The Hobsons Bay property rate system has six different property rates (Residential, 
Residential Vacant Land, Commercial, Industrial, Petro-chemical, and Cultural and 
Recreational. The Hobsons Bay rate types, and charges associated with each, are 
shown in Table 131. 
 
Table 131 Hobsons Bay Rate Types and Charges per Assessed Property Type 
 
Source: (City of Hobsons Bay 2015) 
 
Hobsons Bay is a metropolitan council, and as such does not have any rural or holiday 
rates or differential rates systems for urban and non-urban areas. 
Table 132 shows the Hobsons Bay rate structure and total rate revenue generated by 
property taxes in Hobsons Bay. 
Table 132 Hobsons Bay Rate Structure and Total Rate Revenue 
 
Source: (City of Hobsons Bay 2015) 
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Hobsons Bay Modification Process to the Land Use Designer 
Modifications were made to the Standard Land Use Designer Table. The standard 
table, as shown in Table 133, is comprised of 12 attributes: 
1. Number of children per dwelling; 
2. The commercial tax rate per commercial building; 
3. The estimated number vehicle trips per day for a commercial building; 
4. Estimated waste water per day per commercial building; 
5. Estimated water use per day per commercial building; 
6. Residents per residential dwelling; 
7. Tax rate per residential dwelling; 
8. Vehicle trips per dwelling per day; 
9. Waste water per residential dwelling; 
10. Water use per residential building per day; 
11. Land Based Classification System (LBCS) Activity (an American land use 
classification system). For local planning purposes, LBCS calls for classifying 
land uses in the following dimensions: Activity, Function, Structure Type, Site 
Development Character, and Ownership. Activity refers to the actual use of 
land based on its observable characteristics. It describes what actually takes 
place in physical or observable terms (e.g., farming, shopping, manufacturing, 
vehicular movement, etc.). An office activity, for example, refers only to the 
physical activity on the premises, which could apply equally to a law firm, a 
non-profit institution, a court house, a corporate office, or any other office use. 
Similarly, residential uses in single-family dwellings, multi-family structures, 
manufactured houses, or any other type of building, would all be classified as 
residential activity. * 
12. Land Based Classification System Function. Function refers to the economic 
function or type of establishment using the land. Every land use can be 
characterized by the type of establishment it serves. Land use terms, such as 
agricultural, commercial, industrial, relate to enterprises. The type of economic 
function served by the land use gets classified in this dimension; it is 
independent of actual activity on the land. Establishments can have a variety 
of activities on their premises, yet serve a single function. For example, two 
parcels are said to be in the same functional category if they belong to the same 
establishment, even if one is an office building and the other is a factory. * 
*Not relevant for the Hobsons Bay or Portland analysis. 
 
Property taxes for residential medium density and residential high density dwellings 
for Hobsons Bay were set at $1,515 per dwelling. That figure is the 2015 Hobsons Bay 
average resident tax rate per dwelling. 
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Table 133 Land Use Designer Table 
 
 
Source: (Orton Family Foundation 2014) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Hobsons Bay Land Use Model 
 
Community Viz Original Land Use Model 
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Hobsons Bay Generated Results and Discussion 
Hobsons Bay is currently comprised of 28 planning zones. Various land use activities 
have been segregated into specific locations in the municipality. The industrial areas 
of Hobsons Bay (cream coloured) are located in the northern and western areas of the 
municipality. Hobsons Bay industrial areas are shown in Figure 220. 
Figure 220 Hobsons Bay Industrial Areas 
 
Source: (Google Earth 2014), (Victorian Department of Primary Industry 2013) 
 
The residential areas of Hobsons Bay are located in areas south, west and east of the 
designated industrial areas as depicted in Figure 221. 
Figure 221 Hobsons Bay Residential Area 
 
 
Source: (Google Earth 2014), (Victorian Department of Primary Industry 2013) 
 
The 16 commercial areas of Hobsons Bay (Figure 222) are disbursed throughout the 
municipality. Figure 223 shows the Hobsons Bay Park and Recreation Facilities. 
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Figure 222 Hobsons Bay Commercial Centre 
 
 
Source: (Google Earth 2014), (City of Hobsons Bay 2006) 
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Figure 223 Hobsons Bay Park and Recreation Facilities 
 
 
Source: (Google Earth 2014), (Victorian Department of Primary Industry 2013) 
 
Figure 224 shows the government activities in Hobsons Bay. These activities 
include: schools; day care; and community service facilities. 
Figure 224 Hobsons Bay Government Facilities 
 
Source: (Google Earth 2014), (Victorian Department of Primary Industry 2013) 
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A composite map showing Hobsons Bay current zoning patterns is shown in   Figure 
225. The 28 zones (B1Z, B3Z, CA, CDZ, IN1Z, IN3Z, MUZ, PCRZ, PPRZ, PUZ1, 
PUZ2, PUZ3, PUZ4, PUZ5, PUZ6, PUZ7, RIZ, R2Z, RDZ1, RDZ2, SUZ, SUZ2, 
SUZ3, SUZ4, SUZ5 and UFZ) were consolidated to form six categories. 
The six categories (Commercial, Government, Industrial, Mixed Use, Parks and 
Recreation, and Single Family Residential) are located in specific designated areas 
in Hobsons Bay. 
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Figure 225 Current Hobsons Bay Zoning Patterns 
 
 
 
Source: (Google Earth 2014), (Victorian Department of Primary Industry 2013) 
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Key differences between low density, medium and high density residential 
development are shown in Table 134. 
 
Table 134 Key Differences between Low, Medium and High Density Residential Development 
 
Source: (Orton Family Foundation 2014) 
 
The rationale for determining whether a potential area is either a medium or high 
density development is based upon the following characteristics that have been 
developed by the South Australian Department of Planning: 
“Medium density housing should occur as re-development in locations close to 
public transport, shops, community services and facilities, with large areas of 
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public open space, throughout the metropolitan area. Activity centres are also 
favoured locations for medium density housing. The built form would be 
comprised of 2-3 storey detached, semi-detached and row dwellings on small 
allotments (with nil-to small setbacks to side boundaries and the street, and limited 
private open space) to small office home office (SOHO), mews dwellings, 
residential flat buildings and apartment buildings up to 4 storeys in height” 
(Building South Australia 2006). p74 
High Development has been defined by the South Australian Government as: 
 
“Occurring in locations of intense activity with excellent public transport links. 
High Density should occur as part of transport orientated developments along 
major public transport routes. High density development includes residential flat 
buildings and apartment buildings 5 storeys in height or greater, but may include 
alternative housing forms which deliver higher dwelling yields. High density 
housing development includes high-rise development” (Building South Australia, 
2006) p74). 
 
As shown in Figure 226, the areas were nominated as either medium or high density 
residential development. Using the functionality of Land Use Designer, the nominated 
Hobsons Bay areas for re-development to residential purposes (Area 12, Nelson Place; 
Area 12-1, Kororoit Creek Road; Area 15, Blackshaws Road; Area 16, Sutton Road, 
Area 17 Melbourne Road / Birmingham Street; Area 21, Newport Mills) were 
highlighted in the Land Use Designer. 
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Figure 226 High and or Medium Density Re-developments in Hobsons Bay 
 
 
 
Source: (Orton Family Foundation 2014), (Google Earth 2014) 
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Eleven maps were developed to show the impacts of residential development on the 
six nominated areas (as above) for residential re-development. 
The eleven impacts mapped are: 
1. An increase in the number of children; 
2. An increase in the number of residents; 
3. An increase in residential tax per year; 
4. An increase in the total number of vehicle trips per day; 
5. An increase in the number of vehicle trips per day per dwelling; 
6. An increase in the volume of residential water usage; 
7. An increase in the volume of residential water usage per day per dwelling unit; 
8. An increase in the volume of residential waste water output; 
9. An increase in the volume of residential waste water output per dwelling per 
day; 
10. An increase in residential dwelling density; and 
11. An increase in the number of residential dwellings. 
 
New Residential Development Increase in the Number of Children 
 
Figure 227 shows the distribution of children from the new residential developments, 
as generated by the Land Use Designer. There are seven residential areas created in 
the Land Use Designer Analysis (Area 12, Area 21-1, Area 15, Area 16, Area 17, Area 
21 and the former Toyota site). The area with highest potential concentration of 
children is the area currently occupied by the Toyota car plant. This location will cease 
the manufacture of automobiles in 2017 at which time the site will either be re- 
developed for residential or commercial purposes. 
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Table 135 New Residential Development Increase in the Total Number of Children 
 
 
 
Source: (Orton Family Foundation 2014), (Victorian Department of Primary Industry 
2013) 
 
 
The total increase in children generated by the Land Use Designer Analysis in Hobsons 
Bay project ranges from 1,769 to 5,532 children. 
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Figure 227 New Residential Areas Showing the Increase in the Number of Children in Hobsons Bay 
 
 
Source: (Orton Family Foundation 2014), (Victorian Department of Primary Industry 2013) 
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New Residential Development Increase in the Number of Residents 
 
Figure 228 shows the distribution of residents from the new residential 
developments. There are seven residential areas created in the Land Use Designer (as 
noted above). 
 
 
The projected population results for the increase in the number of residents for the 
six nominated areas for residential re-development are shown in Table 136 
 
Table 136 Increase in Residents the Result of Land Use Designer Analysis 
 
Source: (Orton Family Foundation 2014), (Victorian Department of Primary Industry 
2013) 
The total increase in residents generated by the Land Use Designer analysis in Hobsons 
Bay project ranges from 15,109 to 43,314 residents. 
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Figure 228 New Residential Areas Showing the Increase in the Number of Residents 
 
 
Source: (Orton Family Foundation 2014), (Victorian Department of Primary Industry 2013) 
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New Residential Development Resulting in an Increase in Residential Tax per 
Year 
Figure 229 shows the distribution, location and dollar volume of potential new 
residential tax revenue generated from the seven new residential developments as 
generated by the Land Use Designer. 
 
Table 137 Increase in Potential Rates Revenue Generated by the Land Use Designer Analysis 
 
Source: (Orton Family Foundation 2014), (Victorian Department of Primary Industry 
2013) 
The seven new residential developments have a total potential increase in residential 
rates ranging from a low of $9,735,158 to a high of $26,106,960. 
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Figure 229 New Residential Development Resulting in an Increased in Residential Taxes per Year 
 
 
 
Source: (Orton Family Foundation 2014), (Victorian Department of Primary Industry 2013) 
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New Residential Development Increase Resulting in an Increase in the Total 
Number of Vehicle Trips per Day 
 
Figure 230 shows the distribution in the increase of vehicle traffic per day (VTD) the 
result of the seven new residential developments in Hobsons Bay generated by the 
Land Use Designer. 
 
Table 138 Total Number of New VTD as Result of the Land Use Designer Analysis 
 
Source: (Orton Family Foundation 2014), (Victorian Department of Primary Industry 
2013) 
The new residential developments have a potential increase in vehicle movements per 
day ranging from a low of 54,754 to a high of 158, 477 trips per day. 
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Figure 230 New Residential Development Increase Resulting in an Increase in the Total Number of Vehicle Trips per Day 
 
 
 
Source: (Orton Family Foundation 2014), (Victorian Department of Primary Industry 2013) 
 
 
 
Area 15 
Area 12-1
  
373
New Residential Development Increase Resulting in an Increase in the Number 
of Vehicle Trips per Day per Dwelling 
 
Figure 231 shows the distribution of vehicle trips per day per dwelling from the 
seven new residential developments. 
Table 139 Total New Number of VTD per Dwellings Generated by the Land Use Designer Analysis 
 
 
Source: (Orton Family Foundation 2014), (Victorian Department of Primary Industry 
2013) 
The seven new residential developments have the potential to increase the total vehicle 
movements per day in Hobsons Bay from between 168 and 222. 
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Figure 231 New Residential Development Increase in Vehicle Trips per Day per Dwelling 
 
 
 
Source: (Orton Family Foundation 2014), (Victorian Department of Primary Industry 2013) 
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New Residential Development Increase Resulting in an Increasing in the 
Volume of Residential Water Usage 
Figure 232 shows the distribution for increased residential water usage, a result of 
the seven new residential developments developed by the Land Use Designer. 
 
Table 140 Increase in Residential Water Usage Generated Form the Land Use Designer Analysis 
 
Source: (Orton Family Foundation 2014), (Victorian Department of Primary Industry 
2013) 
The new residential developments have a total potential increase in water usage and 
consumption ranging from a low of 1,694,466 to a high of 4,956,224 litres per day. 
The average daily water use consumption figures are from the “Residential Water Use 
Trends in North America” (Rockway 2011). 
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Figure 232 New Residential Development Resulting in Increasing the Volume of Residential Water Usage 
 
 
 
Source: (Orton Family Foundation 2014), (Victorian Department of Primary Industry 2013) 
 
 
 
 
 
 
 
 
 
 
  
377
New Residential Development Resulting in an Increase in the Volume of 
Residential Water Usage per Day per Dwelling Unit 
Figure 233 shows the distribution for increased residential water usage by dwelling 
unit on a daily basis, a result of the seven new residential developments developed 
by the Land Use Designer. 
 
Table 141 Increase in Residential Water Usage per Day per Dwelling Unit as a Result of Land Use 
Designer Analysis 
 
Source: (Orton Family Foundation 2014), (Victorian Department of Primary Industry 
2013) 
The projected water usage per dwelling unit per day ranges from 908 to 1,135 litres 
per day, based on “Residential Water Use Trends in North America” (Rockway 2011). 
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Figure 233 New Residential Development Resulting in an Increase in the Volume of Residential Water Usage per Day per Dwelling Unit 
 
Source: (Orton Family Foundation 2014), (Victorian Department of Primary Industry 2013) 
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New Residential Development Increase Resulting in an Increase in the Volume 
of Residential Waste Water Output 
Figure 234 shows the distribution for increased total residential waste water output by 
dwelling unit on a total daily basis, a result of the new residential developments 
developed by the Land Use Designer. 
 
Table 142 Potential New Waste Water Volumes Generated by Land Use Designer Analysis 
 
Source: (Orton Family Foundation 2014), (Victorian Department of Primary Industry 
2013) 
The new residential developments generated by the Land Use Designer Analysis have 
the potential to increase waste water output ranging from 996,713 to 2,923,413 litres 
per day. The waste water results are based on Wastewater Generation from Onsite 
Wastewater Treatment Systems Manual (Office of Water 2002). 
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Figure 234 New Residential Development Increase Resulting in an Increase in the Volume of Residential Waste Water Output 
 
 
 
Source: (Orton Family Foundation 2014), (Victorian Department of Primary Industry 2013) 
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New Residential Development Increase Resulting in an Increase in the Volume 
of Residential Waste Water Output per Dwelling per Day 
 
 
Figure 235 shows the distribution for increased residential waste water output by 
dwelling unit on a daily basis, a result of the seven new residential developments as 
above. 
 
Table 143 Residential Waste Water Output per Dwelling per Day Generated by Land Use Designer 
Analysis 
 
Source: (Orton Family Foundation 2014), (Victorian Department of Primary Industry 
2013) 
The waste water output per dwelling ranges from 160 to 200 litres per day. The waste 
water results are based on Wastewater Generation from Onsite Wastewater Treatment 
Systems Manual (Office of Water 2002). 
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Figure 235 New Residential Development Resulting in an Increase in the Volume of Residential Waste Water Output per Dwelling per Day 
 
Source: (Orton Family Foundation 2014), (Victorian Department of Primary Industry 2013) 
 
 
  
383
New Residential Development Resulting in an Increase in Residential Dwelling 
Density 
 
Figure 236 shows the distribution pattern of increased residential density for each of 
the new residential areas in Hobsons Bay. 
Table 144 Potential Residential Density Increase the Result of the Land Use Designer Analysis 
 
 
Source: (Orton Family Foundation 2014), (Victorian Department of Primary Industry 
2013) 
The criteria for medium density residential development, as described by the South 
Australian Government and outlined earlier in the chapter, is met by all four areas. The 
criteria for high density residential development, as described by the South Australian 
Government and outlined earlier in the chapter, is met by Area 12. The Toyota plant 
and Area 15 at present do not have rail service to their respective areas and mass 
transport is through an existing bus service. 
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Figure 236 New Residential Development Resulting in an Increase in Residential Dwelling Density 
 
Source: (Orton Family Foundation 2014), (Victorian Department of Primary Industry 2014 
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New Residential Development Resulting in an Increase in the Number of 
Residential Dwellings 
Figure 237 shows the distribution pattern of increased residential dwellings for seven 
of the new residential areas in Hobsons Bay. 
 
Table 145 Potential Number of New Residences the Result of the Land Use Designer Analysis 
 
Source: (Orton Family Foundation 2014), (Victorian Department of Primary Industry 
2013) 
The criteria for medium density residential development, as described by the South 
Australian government, as above, is met by four areas. The criteria for high density 
residential development, as described by the South Australian government, as above, 
is met by Area 12. The Toyota plant and Area 15 at present do not have rail service 
to their respective areas and mass transport is through an existing bus service. 
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Figure 237 New Residential Development Resulting in an Increase in Residential Dwellings 
 
 
 
Source: (Orton Family Foundation 2014), (Victorian Department of Primary Industry 2013) 
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Results for Hobsons Bay Residential Indicators 
 
A series of six environmental indicators (Figures 238-243) were developed to highlight 
the impacts the new residential development created through the Land Use Designer 
would have on the Hobsons Bay landscape. 
Land Use Designer Summary of New Children 
 
Earlier in the chapter, Figure 227 and Table 135 outlined the distribution pattern for 
the potential growth and concentration of additional children in Hobsons Bay as the 
result residential development in the seven new residential areas. 
Table 135 indicated a range of between 1,828 and 5,714 additional children. The Land 
Use Designer summary indicator has projected a total increase of 4,027 children as a 
result of the new residential development (Figure 238). 
 
Figure 238 Summary Indicator Showing the Total Number of Additional Children in Hobsons Bay as 
a Result of the New Residential Development Areas 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 
2014) 
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Land Use Designer Summary of New Dwelling Units 
 
Earlier in the chapter, Figure 237 and Table 145 outlined the distribution, location and 
number of new dwellings from the seven new residential developments. 
 
Table 145 indicated a total of 6,626 new dwelling units. The Land Use Designer 
summary indicator has projected a total increase of 6,768 new dwellings as a result 
of the new residential development (Figure 239). 
 
Figure 239 Number of New Residential Dwellings Generated by the Seven New Residential Areas in 
Hobsons Bay 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 
2014) 
Land Use Designer Summary Total of New Residential Taxes 
 
Earlier in the chapter, Figure 229 and Table 137 outlined the distribution, location and 
dollar volume of potential new residential tax revenue generated from the new 
residential developments. 
 
Table 137 indicated a range between $9,735,158 of $29,072,158. The Land Use 
Designer summary indicator has projected a total increase of $25,338,093 as a result 
of the new residential development (Figure 240). 
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Figure 240 Summary Indicator Showing the Total Additional Residential Tax Revenue Generated in 
Hobsons Bay by the New Residential Development Areas 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 
2014) 
Land Use Designer Summary of New Residential Vehicle Trips per Day 
Earlier in the chapter, Figure 230 and Table 138 outlined distribution in the increase 
of vehicle traffic per day (VTD) the result of the new residential development in 
Hobsons Bay. 
 
Table 138 indicated a range between 54,754 and 158,427 movements per day. The 
Land Use Designer summary indicator has projected a total increase of 137,207 
movements per day as a result of the new residential development (Figure 241). 
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Figure 241 Summary Indicators of New Residential Vehicle Trips per Day 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 
2014) 
Land Use Designer Summary of New Residential Water Use 
Earlier in the chapter, Figure 232 and Table 140 outlined distribution for increased 
residential water usage as a result of the new residential development in Hobsons Bay 
 
Table 140 indicates a range of between 1,694,466 and 4,956,224 extra litres of water 
will be consumed each day. The Land Use Designer summary indicator has projected 
a total increase of 4,266,406 litres per day as a result of the new residential 
development (Figure 242). 
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Figure 242 Indicator Showing the Increase in Residential Water Consumption per Day Generated by 
New Residential Development in Hobsons Bay 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 
2014) 
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Land Use Designer Summary of New Residents 
 
Earlier in the chapter, Figure 228 and Table 136 outlined distribution of residents from 
the new residential developments. 
 
Table 136 indicates a range of between 15,109 and 43,314 extra residents would reside 
in the new residential areas. The Land Use Designer summary indicator has projected 
a total increase of 37,817 residents as a result of the new residential development 
(Figure 243). 
 
Figure 243 Indicator Showing the Increase in the Number of New Residents in Hobsons Bay the 
Result of New Residential Development 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 
2014) 
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Hobsons Bay Industrial and Commercial Expansion 
Total New Commercial Tax Revenue from New Commercial Areas 
Figure 244 shows the distribution of new commercial property tax generated by three 
new commercial areas in Hobsons Bay. 
 
Table 146 Potential Commercial Tax Revenue Generated by the Land Use Designer Analysis 
 
 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 
2014) 
 
The commercial tax rate applied to the new commercial properties represents an 
average of all of the existing Hobsons Bay commercial tax rates. A commercial tax 
rate of $1 dollar per m² was applied to the new commercial areas and developments. 
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Figure 244 Total New Commercial Tax Revenue from New Commercial Areas 
 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 2014) 
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Commercial Tax Rate for New Commercial Development Areas 
 
Figure 245 shows the distribution of new commercial property tax rates generated by 
the three new commercial areas in Hobsons Bay. 
 
Table 147 Commercial Tax Rates for New Commercial Areas Generated by Land Use Designer 
Analysis 
 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 
2014) 
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Figure 245 Commercial Tax Rate for New Commercial Development Areas 
 
 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 2014) 
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New Commercial Water Usage Resulting from New Commercial 
Development in Hobsons Bay 
 
Figure 246 shows the distribution of new commercial water usage generated by the 
three new commercial areas in Hobsons Bay. 
 
Table 148 Potential Increase in Commercial Water Usage the Result of the Land Use Designer 
Analysis 
 
 
 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 
2014) 
Water consumption figures are based on residential water use from Estimated Use of 
Water in the United States in 2011 (Rockway 2011). 
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Figure 246 New Commercial Water Usage Resulting from New Commercial Developments in Hobsons Bay 
 
 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 2014) 
 
 
 
 
Area 10-1 
Area 18-2 
  
399
New Commercial Waste Water Usage Generated from New Commercial 
Development in Hobsons Bay 
 
Figure 247 shows the distribution of new commercial waste water generated by the 
three new commercial areas in Hobsons Bay. 
 
Table 149 Potential Commercial Waste Water Output Generated by the Land Use Designer Analysis 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 
2014) 
 
Waste water figures are based on wastewater generation from Onsite Wastewater 
Treatment Systems Manual (Office of Water 2002). 
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Figure 247 New Commercial Waste Water Generation from New Commercial Development Areas in Hobsons Bay 
 
 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation, 2014) 
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Employee Count Generated by New Commercial Developments in Hobsons Bay 
 
Figure 248 shows the distribution of potential new employees generated by the three 
new commercial areas in Hobsons Bay. 
 
Table 150 Potential Number of New Employees Generated by the Land Use Designer Analysis 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 
2014) 
 
The total number of new employees has been estimated at 1,086 employees. 
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Figure 248 Employee Count Generated by New Commercial Development in Hobsons Bay 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 2014) 
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Employee Density Generated by New Commercial Development in Hobsons 
Bay 
 
Figure 249 shows the distribution of potential employment density per hectare for new 
employees generated by the three new commercial areas in Hobsons Bay. 
 
Table 151 New Employment Density per Ha 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 
2014) 
 
The jobs density indicator calculates the total jobs in the parcels area divided by parcels 
area. 
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Figure 249 Employee Density Generated by New Commercial Development in Hobsons Bay 
 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 2014) 
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New Commercial Floor Area in Hobsons Bay the Result of Commercial Re- 
development 
 
Figure 250 shows the distribution of commercial floor area generated by the 
development of the three new commercial areas in Hobsons Bay. 
 
Table 152 Projected Total Commercial Floor Area for New Hobsons Bay Commercial Developments 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 
2014) 
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Figure 250 New Commercial Floor Area in Hobsons Bay the Result of New Commercial Re-development 
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Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 2014) 
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New Commercial Floor Area Ratio in Hobsons Bay the Result of Commercial 
Re-development 
 
Figure 251 shows the distribution of commercial floor area ratio for the three new 
commercial areas in Hobsons Bay. The commercial floor area ratio (FAR) average 
indicator calculates the average non-residential floor area ratio. 
 
 
This is the total floor area (counting all storeys and all buildings) of non-residential 
development in the feature divided by the feature’s total area, averaged for all parcels 
that have any non-residential floor area. Area 10-1 is comprised of four parcels, with 
each parcel having a commercial FAR ratio of 0.20 to 0.25. Area 14 is a single parcel, 
having a commercial FAR ratio of 0.20 to 0.25. Area 18-2 is comprised of eight 
parcels, each parcel having a commercial FAR ratio of 0.15 to 0.20. 
 
Table 153 Commercial Floor Area Ratio for New Commercial Development in Hobsons Bay 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 
2014) 
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Figure 251 New Commercial Floor Area Ratio for New Hobsons Bay Commercial Development Areas 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 2014) 
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New Commercial VTD Generated by the New Hobsons Bay Commercial 
Development 
 
Figure 252 shows the distribution of vehicle trips per day (VTD) per dwelling from 
the new commercial developments developed by the Land Use Designer. 
 
Table 154 New Commercial VTD Generated by the New Hobsons Bay Commercial Development 
 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 
2014) 
 
 
The Land Use Designer analysis has estimated an increase in the number of vehicle 
trips per day ranging from 10,213 to 23,058. 
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Figure 252 Commercial Vehicle Trips per Day Generated by the New Commercial Development Areas in Hobsons Bay 
 
 
 
 
 
 
 
Area 10-1 
 
 
 
 
 
 
 
 
 
 
 
 
Area 18-2 
 
 
 
 
 
 
 
 
 
 
 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 2014) 
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Results for Hobsons Bay Commercial Indicators 
 
A series of five environmental indicators (Figures 253-257) were developed to 
highlight the impact the new commercial development created through the Land Use 
Designer would have on the Hobsons Bay landscape. 
Hobsons Bay Land Use Designer Summary of New Commercial Floor Area in 
New Commercial Areas 
 
Earlier in the chapter, Figure 250 and Table 152 outlined distribution of commercial 
floor area from the new commercial developments developed by the Land Use 
Designer (Area 10-1, Area 14 and Area 18-2). Table 152 indicated between 604,636 
m²  of additional commercial floor space would be developed in the new commercial 
areas. The Land Use Designer summary indicator has projected a total increase of 
685,733m² as a result of the new commercial development (Figure 253). 
 
Figure 253 Indicator Showing the Increase in the Area of Commercial Floor Area in Hobsons Bay the 
Result of New Commercial Development 
 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 
2014) 
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Hobsons Bay Land Use Designer Summary of Commercial Taxes in New 
Commercial Areas 
 
 
Earlier in the chapter, Figure 244 and Table 146 outlined distribution of commercial 
taxes from the new commercial developments developed by the Land Use Designer 
(Area 10-1, Area 14, and Area 18-2). 
 
 
Table 146 indicated between $497,027 and $917,472 extra residential tax dollars 
would be collected in the new residential areas. The Land Use Designer summary 
indicator has projected a total increase of $813,957 in residential tax revenue as a result 
of the new commercial development (Figure 254). 
 
Figure 254 Indicator Showing the Increase in Commercial Taxes in Hobsons Bay the Result of New 
Commercial Development 
 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 
2014) 
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Hobsons Bay Land Use Designer Summary of New Commercial Vehicle Trips 
per Day in New Commercial Areas 
 
 
Earlier in the chapter, Figure 252 and Table 154 outlined distribution of commercial 
vehicle trips per day from the new commercial developments developed by the Land 
Use Designer (Area 10-1, Area 14, and Area 18-2). 
 
 
Table 154 indicated a range of 10,213 and 23,478 extra vehicles trips a day would be 
generated in the new commercial areas. The Land Use Designer summary indicator 
has projected a total increase of 24,654 trips as a result of the new commercial 
development (Figure 255). 
 
Figure 255 Indicator Showing the Increase in Commercial VTD in Hobsons Bay the Result of New 
Commercial Development 
 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 
2014) 
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Hobsons Bay Land Use Designer Summary of New Commercial Waste Water 
Generation in New Commercial Areas 
 
 
Earlier in the chapter, Figure 247 and Table 149 outlined distribution of commercial 
waste water generation from the new commercial developments developed by the 
Land Use Designer (Area 10-1, Area 14, and Area 18-2). 
 
 
Table 149 indicates between 22,646 and 46,032 extra litres of waste water would be 
generated per day in the new commercial areas. The Land Use Designer summary 
indicator has projected a total increase of 33,287 litres per day of waste water as a 
result of the new commercial development (Figure 256). 
 
Figure 256 Indicator Showing the Increase in Commercial Waste Water Generation in Hobsons Bay 
the Result of New Commercial Development 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 
2014) 
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Hobsons Bay Land Use Designer Summary of Commercial New Employees in 
New Commercial Areas 
 
 
Earlier in the chapter, Figure 248 and Table 150 outlined distribution of new 
commercial employees from the new commercial developments developed by the 
Land Use Designer (Area 10-1, Area 14, and Area 18-2). 
 
 
Table 150 indicates an additional 1,086 jobs would be created in the new commercial 
areas. The Land Use Designer summary indicator has projected a total increase of 
1,202 jobs as a result of the new commercial development (Figure 257). 
 
Figure 257 Indicator Showing the Increase in the Number of Employees in Hobsons Bay the Result of 
New Commercial Development 
 
 
Source: (Victorian Department of Primary Industry 2013), (Orton Family Foundation 
2014) 
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Hobsons Bay Summary 
 
The main objective of Chapter 7 was to outline the second of the two planning 
scenarios, “Maximizing the Rates Base.” In this scenario, the objective was to 
maximize the respective council’s rate base through determining the optimal demand 
for specific categories of land use. Each future land use scenario for Hobsons Bay used 
a variety of techniques including linear programming (LP) and incorporates those 
techniques into GIS land use modelling. 
For Hobsons Bay three land uses (residential land use, commercial and industrial) were 
examined. In Hobsons Bay the optimum result for maximizing the rates base produced 
the following results: 
1. Residential taxes increase of $25,338,093 based on the construction of 6,768 
new dwellings with an average tax rate of $1,515 per dwelling; and 
2. Commercial tax increase of $813,957. 
 
The Hobsons Bay analysis started with an overview of the strategic planning studies 
that had been undertaken by the City of Hobsons Bay. Three studies (Hobsons Bay 
Activity Centre Strategy, Western Regional Housing Statement and the Hobsons Bay 
Industrial Land Management Strategy) were selected as the most relevant studies for 
the modelling study, as they represented the amount of land needed for residential, 
commercial and industrial expansion requirements in Hobsons Bay. 
The Hobsons Bay analysis outlined the number (41,668) and the type (82) of land 
parcels in Hobsons Bay. 
The Hobsons Bay analysis detected discrepancies between the spatial information 
provided by the Victorian Department of Primary Industry and other government 
reports. The number of lots identified by the DPI was correct, but the allocation of land 
use activity needed to be adjusted to reflect what is actually on the ground. The major 
anomaly that drew the most attention was a category of land entitled “unclassified 
private land”. This category contained 5,632 parcels, with a recorded area of 
12,026,490m², representing 13.46% of the total area. 
The “unclassified private land” category was overlaid on an aerial photograph of the 
Hobsons Bay area and a re-classification of land use activities in the unclassified 
private land category was undertaken. The largest 287 parcels out of the total 5,632 
parcels in the unclassified land category were re-classified. This re-classification 
accounted for 84.1% of the total area represented in the unclassified private land 
category. The remaining 5,345 parcels could not be re-classified. 
The re-classification highlighted major faults in the first DPI land use identification 
process. At least nine classes of land use activities had been reported incorrectly in the 
unclassified private land use category.  It was discovered the vast majority of     the 
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remaining 1,906,297m², or 5,345 units, is single detached housing. This total was 
added to the single detached house category. 
The linear programming results for Hobsons Bay showed a demand for an additional 
5,644,061m² of residential zoned land for 2016-2050. The Hobsons Bay analysis 
indicated there is only a potential 4,496,336m² of land that can be re-zoned residential, 
implying a shortfall of 1,147,725m² of residential land needed to meet the 2050 
forecast. This shortfall means Hobsons Bay will have to introduce the concept of 
medium and high density residential living to accommodate the expected increase in 
population. 
A series of modifications were made to the Land Use Designer to reflect the property 
taxes paid by Hobsons Bay residents. The 2015 Hobsons Bay average tax rate of 
$1,515 per dwelling was used for all projected low, medium and high density 
residential dwellings. 
Eleven maps and indicators were developed to show the impact of future residential 
and commercial development on Hobsons Bay. 
The 11 residential and commercial indicators showed large increases in impacts on the 
Hobsons Bay urban landscape during the period 2016-2050. 
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Portland 
Introduction 
Portland is the oldest European settlement in Victoria with the first settlers arriving 
between 1815 and 1820. Portland has progressed through a series of different 
organizational structures commencing in 1855 as a municipal district, then into a 
borough in 1863, a town in 1949, and in 1985 it reached city status. The final re- 
organizational change occurred in 1994 when the City of Portland was merged with 
the Shire of Heywood and the Shire of Glenelg to form the current Glenelg Shire. 
Portland is the largest settlement in Glenelg Shire with a population of 10,000 and is 
the administrative and commercial centre for the Shire. The bulk of the commercial 
activities are focused on municipal government, retail, manufacturing and transport 
activities. 
Figure 258 Portland Aerial View 
 
Source: (Google Earth 2012, Google Earth 2014) 
 
Portland Strategic Documents 
Glenelg Shire has undertaken considerable strategic work relating to the future 
direction of Portland, including its environment, infrastructure requirements and 
future social and community requirements. 
This planning and infrastructure focused work has included: 
• Glenelg Strategic Futures Plan (2009); 
• Glenelg Strategic Futures Infrastructure Study (2009); 
• Glenelg Waste Water Management Plan (2009); 
• Glenelg Transport Plan (2009); 
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• Portland Airport Master Plan (2009); and 
• Portland Bay Coastal Infrastructure Plan (2007). 
 
This social/community planning focused work has included: 
• Portland Community Plan (2008); 
• Positive Aging Strategy (2008); 
• Portland Bike Path Strategy (2008); 
• Recreation and Open Space Strategy (2009); and 
• North Portland Better Connection Strategy (2008). 
 
The environmental focused work has included: 
• Glenelg Sustainable Environment Strategy (2009). 
 
This heritage focused work has included: 
• Glenelg Shire Heritage Study Stage 2(A) (2008); and 
• Glenelg Shire Desktop Cultural Heritage Study (2007). 
 
This non-council directed strategic work that impacts on Portland has included: 
• Port of Portland Land Use Strategy; 
• Western Region Sustainable Water Strategy; 
• Victorian Coastal Engineering Study; 
• Great South Coast Regional Strategic Plan; and 
• Glenelg Shire Flood Study (Portland) GHCMA. 
 
Four major studies were examined to understand the land use patterns and activity in 
Portland. The studies were: Glenelg Strategic Futures Plan; Glenelg Strategic Land 
Use Study; Glenelg Sustainable Settlement Strategy; and Portland Urban Design 
Framework. The four studies provide an insight into the future requirements and 
direction of land use planning in Portland and were used as the inputs to identify what 
land could be rezoned to accommodate the requirements for future identified land 
needs. 
Glenelg Strategic Futures Plan (GSFP) 
The Glenelg Strategic Futures Plan (GSFP) is the overarching document that brings 
together the results from a number of studies into a comprehensive and integrated 
assessment of the opportunities for future development within Portland. As a result 
of the GSFP a series of ongoing strategic planning initiatives for the City of Portland 
are in the process of being undertaken or have been completed. They include: 
 
• Glenelg Strategic Land Use Study; 
• An urban design framework study for Portland; 
• The formulation of precincts for Portland; 
• Coastal Engineering Study; 
• Glenelg Sustainability Strategy; 
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• Glenelg Tourism Strategy; 
• Glenelg Economic Development Strategy; 
• Portland Flooding Study; 
• Portland Retail Study; and 
• A detailed sustainable land use and development policy framework that 
provides for future industrial, residential, commercial and community 
development within the City of Portland. 
 
 
The GSFP outlined the population projections and actual population growth cycles 
from 1981 through to 2006. The analysis showed that the population in 1981 was 9,418 
and grew to 11,024 by 1986, but then declined to 9,716 in 2006. 
 
The key feature in the analysis of Portland was the development of a residential land 
budget. The analysis was based on residential growth from 2004 through 2009. The 
analysis indicates that an additional 824 residential lots (i.e., 82.4ha of land x 10 
dwelling lots per ha = 824 dwelling lots) will be required over the next twenty years 
(i.e., 2030) if the rate of residential lot take up experienced over the last five years 
(2004-2009) continues. The calculation of land area required to accommodate 
residential development is based on an assumption of an average density of 10 
dwellings per hectare. Table 155 shows the available residential land in Portland. 
 
Table 155 Available Residential Land in Portland and Estimated 20 Year Demand 
 
Source: (Glenelg Shire 2010, Glenelg Shire 2015) 
 
Table 156 highlights the impact that various growth scenarios would have on the 
demand for residential lots in Portland. The scenarios used 2%, 4% and 6% growth 
rates over a 20 period. To meet the possible projected demand for residential housing 
for the period 2030 to 2050 an extra 800 lots may be needed on top of the 824 lots 
already identified for the period up to 2030. 
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Table 156 Portland Growth Scenarios 
 
 
Source: (Glenelg Shire 2010) 
The proposed 2%, 4% and 6% growth rates are substantially higher than what has been 
forecast to occur in the period 2016-2050. The key factor garnered from Tables 155 
and 156 is that Portland will require additional residential land to meet its expected 
residential requirements. 
Glenelg Strategic Land Use Study 
 
This two-volume study highlights the demographic, physical land/soil 
characteristics, climate conditions and the natural physical constraints that impact 
upon Glenelg Shire and the biodiversity of the Shire and the city of Portland. 
The focus of Volume 1 is upon the commercial and industrial zones of Portland and 
the remainder of Glenelg Shire, while Volume 2 focuses upon the residential zones. 
Both volumes examine current land use, physical impediments, land fragmentation, 
subdivision and building permit activity, forecast demand and supply of land, and soil 
characteristics and challenges facing each respective zone. The volume study became 
the reference document that led to the development of strategies and land use policies. 
Glenelg Sustainable Settlement Strategy 
 
The Glenelg Sustainable Settlement Strategy was developed from the Glenelg 
Strategic Land Use Study and asked the rhetorical question, Where and what type of 
community does Glenelg Shire and Portland want to be in 2036. The year 2036 was 
the notional date selected to represent the life expectancy of the strategy. Twelve 
strategic directions were developed (including the Portland Central Business District 
(CBD), re-development areas of Portland, the rail corridor of Portland, drainage 
management in Portland, education requirements and needs in a future Portland, 
foreshore revitalization in Portland, recreation links in Portland, the provision of 
international passenger ships in Portland, marine attractions in Portland, the regional 
role that Portland currently possesses, industrial potential, and the Portland periphery) 
to shape and guide future land use planning in Portland. 
Two maps were produced to depict potential land use planning outcomes for the 
greater Portland area. Figure 259 shows the Portland CBD and potential residential 
development areas. The residential development areas are situated to the west of the 
current CBD.  Figure 259 shows the impact flood inundation areas have on the 
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residential development potential in the Portland area. Figure 260 shows the greater 
Portland area, focusing upon the rural living areas to the west, north and east of the 
CBD. The rural living zone provides for a low level of residential development in rural 
areas. 
Portland Urban Design Framework 
 
The Portland Urban Design Framework focused on the re-development of the existing 
CBD area. The Portland Urban Design Framework recognized that the Portland CBD 
was constrained by a limited supply of business/commercial zoned land. This 
constraint has led to a substantial leakage of higher level services and retail leakage 
to other larger centres (particularly to nearby Warrnambool, Mount Gambier and to 
Hamilton). 
The framework focused on the six blocks that comprise the CBD, as shown in Figure 
261. The six blocks under examination are: 
• Block 1 Tyers, Percy, Henty and Hurd streets; 
• Block 2 Tyers, Bentinck, Henty and Percy streets; 
• Block 3 Henty, Percy, Julia and Hurd streets; 
• Block 4 Henty, Bentinck, Julia and Percy streets; 
• Block 5 (see exemption as below); and 
• Block 6 Julia, Bentinck, Gawler and Percy streets. 
 
Retail leakage is but one of the problems currently facing the Portland CBD. A SWOT 
analysis revealed land use conflict between commercial and residential applications. 
The Portland Urban Design Framework provides a sophisticated method of restricting 
residential land use in the Portland CBD. 
The Portland Urban Design Framework showed the re-development of commercial 
blocks 1, 2, 3, 4 and 6 that comprise the CBD. Block 5 is predominately residential 
and is not proposed for any commercial re-development. Each block is examined for 
potential re-development with the key concept being the integration of the CBD to the 
Portland waterfront. 
The Portland Urban Design Framework provided a long term view on the concept 
of what could be done to re-develop the CBD of Portland. 
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Figure 259 Portland CBD and Potential Residential Development Areas 
 
 
Source: (Glenelg Shire 2012) 
  
424
 
Figure 260 Greater Portland Areas Rural Areas 
 
 
 
Source: (Glenelg Shire 2012) 
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Figure 261 Portland CBD Area 
 
 
Source: (Herron 2012) 
Study Areas 
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Block 1 Tyers, Percy, Henty and Hurd Streets 
 
Figure 262 shows the Development Capacity and Constraints of Block 1, which is 
comprised of Tyers, Percy, Henty and Hurd streets. A series of capacities and 
constraints for each block were developed, which was then followed by a proposal 
outlining what modifications if any could be applied to the specific block (Figure 263). 
Figure 264 illustrates the simulated results for each respective block. 
For Block 1, 8 constraints were identified mainly dealing with car parking, areas which 
could benefit from re-development and pedestrian crossing issues. The proposal 
outlined improved pedestrian paths, a re-development around the Royal Hotel and 
the Pioneer Plaza and a review of the intercity bus stop. 
The simulation for Block 1 illustrates the effect of new street furniture, bike parking, 
paving and street flora. 
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Figure 262 Block 1 Portland CBD Development Capacity and Constraints 
Development Capacity and Constraints – Focus - 
Block 1 Tyers, Percy, Henty and Hurd Streets 
Issues and Opportunities 
1 Interior of this has limited amenity 
due to dominance of car parks and 
rear services of surrounding buildings. 
It 
Is not designed as a pedestrian 
friendly space 
  3 
4  
5 
   Pioneer Plaza 
2. Large area of land used 
for surface car parking 
which could be potential 
infill sites 
 
3. Land to the rear of 
buildings may be 
underutilised 
 
 
  1  
  3 
2  
 
Safeway 
4 The Royal Hotel is a heritage 
Landmark. The surrounding site 
could benefit from redevelopment 
 
5. Pioneer Plaza is not 
effective as an open space 
and the pedestrian link to 
Percy Street 
3 1    
 
  2      
 
7 8 
Noncontributory building within precinct HO Character Building Listed building 
 
6. Target lacks a presence 
in the man retail precinct 
of Percy Street 
 
7 Pedestrian crossing route to 
adjoining retail areas is unclear 
 
8 Bus interchange under review 
1 
 
Source: (Herron 2011) 
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Proposal – 
Block1 Tyers, Percy, Henty and Herd Streets 
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Figure 263 Proposal for Block 1 
 
 
 
Source: (Herron 2011) 
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Figure 264 Simulated Results for Block 1 Portland CBD 
 
 
 
Source: (Herron 2011) 
Simulated Result Block 1 
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Block 2 Tyers, Bentinck, Henty and Percy Streets 
 
For Block 2, seven constraints were identified mainly dealing commercial 
development on Henty Street, parking and traffic access to certain streets, and the 
conditions of heritage buildings (Figure 265). The proposal outlined improved 
appearance and condition of selected heritage buildings, improved vehicle and 
pedestrian access to internal car parks, and a program to work with land owners to 
improve facades and streetscape along Percy Street’s retail core (Figure 266). The 
simulation for Block 2 illustrates the effect of new street furniture, bike parking, 
paving, street flora and a new mini park (Figure 267). 
Block 3 Henty, Percy, Julia and Hurd Streets 
 
For Block 3, nine constraints were identified mainly dealing with pedestrian issues and 
linkages to other streets and the condition of heritage buildings (Figure 268). The 
proposal outlined improved appearance and condition of selected heritage buildings, 
improved vehicle and pedestrian access to internal car parks, and a program to work 
with land owners to improve facades and streetscape (Figure 269). The simulation 
for Block 3 illustrates the effect of new street furniture, bike parking, paving, street 
flora and a new mini park (Figure 270). 
Block 4 Henty, Bentinck Julia and Percy Streets 
 
For Block 4, six constraints were identified mainly dealing with pedestrian issues and 
linkages to other streets, the condition of heritage buildings and the Star Cinema 
(Figure 271). The proposal outlined improved the appearance and condition of selected 
heritage buildings, improved vehicle and pedestrian access to internal car parks, and 
a program to work with land owners to improve facades and streetscape (Figure 272). 
The simulation for Block 4 illustrates the effect of new street furniture, bike parking, 
paving, street flora, the re-development of the foreshore in front of the Richmond 
Henty Hotel and the re-development of the Star Cinema (Figure 273). 
 
Block 6 Julia, Bentinck, Gawler and Percy streets 
For Block Six, 6 constraints were identified mainly dealing pedestrian issues and 
linkages to other streets, the condition of heritage buildings the interior of the block 
and its current usage (Figure 274). The proposal outlined improved the appearance 
and condition of selected heritage buildings, improved vehicle and pedestrian access 
to internal car parks, and a program to work with land owners to improve facades and 
streetscape (Figure 275). The simulation for Block 6 illustrates the effect of illustrates 
the effect of new street furniture, bike parking, paving street flora and a new mini 
park (Figure 276). 
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Figure 265 Portland Block 2 Capacity and Constraints 
 
 
Source: (Herron 2011). 
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Figure 266 Proposals for Block 2 
 
 
Source: (Herron 2011). 
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Figure 267 Simulated Results for Block 2 
 
 
Source: (Herron 2011). 
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Figure 268 Portland CBD Block 3 Capacity and Constraints 
 
 
 
Source: (Herron 2011). 
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Figure 269 Proposal for Block 3 Portland CBD 
 
 
Source: (Herron 2011). 
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Figure 270 Simulated Results for Block 3 
 
 
Source: (Herron 2011). 
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Figure 271 Block 4 Capacity and Constraints 
 
 
Source: (Herron 2011). 
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Figure 272 Proposal for Block 4 Portland CBD 
 
 
Source: (Herron 2011). 
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Figure 273 Simulation Results for Block 4 
 
 
Source: Herron, 2011. 
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Figure 274 Portland CBD Block 6 Capacity and Constraints 
 
 
 
Source: (Herron 2011). 
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Figure 275 Proposal for Block 6 Portland CBD 
 
 
Source: (Herron 2011). 
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Figure 276 Simulated Results for Block 6 
 
 
Source: (Herron 2011).
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Identification and Quantification of the Number of Parcels by Land 
Use Classification 
In reviewing and summarizing the Land Use planning and land use patterns for 
Portland the following results were identified: 
• Portland area is approximately 123,320,400m²; 
• Industrial zones (IN1Z, IN2Z, IN3Z) representing 9,825,600m² or 7.97% of the total 
area of Portland*; 
• Commercial zones (B1Z and B4Z) representing 429,900m² or 0.35% of the total area 
of Portland*; 
• Government and Public Use Zones (PU1 through to PU7, SU1 through to SUZ) 
representing 3,254,775m² or 2.67% of the total area of Portland; 
• Residential zones (R1 and LDRZ) representing 7,018,424m² or 5.69% of the total area 
of Portland*; 
• Roads (RD1) representing 6,801,774m² or 5.51% of the total area of Portland*; 
• Portland has 82 different forms of land use as detailed in Chapter 5; and 
• Portland has 7,625 land parcels. 
Source: (Victorian Department of Primary Industry, 2013). 
* See below for comments and revisions on figures. 
 
Noted Discrepancies Between DPI Land Use Figures and Other 
Government Reports 
The number of lots identified by Department of Primary Industry (DPI) is correct, but 
the allocation of land use activity needs to be adjusted to actually reflect what is 
actually on the ground. In the DPI analysis, there is a category entitled unclassified 
private land which contains 867 parcels having a recorded area of 4,606,239m² or 
3.73% of the total land area of Portland.  
The unclassified private land category was overlaid over an aerial photograph of the 
Portland area and a reclassification of land use activities in the unclassified private 
land category was undertaken. A variety of land uses were identified including 
residential dwelling, parking lots, commercial buildings and vacant fields. 
The reclassification highlighted major faults in the first DPI land use identification 
process. The number of land classes that had been reported incorrectly were not 
quantified. The number of parcels to be reallocated to new land use categories 
represents only a small increment in the total for each existing land use category. A 
total reclassification of the 867 parcels was not undertaken. 
Linear Programming Results of Portland 
As stated in Chapter 6 the City of Portland has 1,145ha of industrial land of which 
552ha were in the main industrial precinct, 30ha in the Port of Portland and the 
remainder in the Alcoa Smelter precinct. 
The Victorian Department of Planning and Local Infrastructure (DTPLI) has estimated 
that in Portland 3.6ha of industrial land are consumed or developed per annum. 
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The breakdown of industrial land supply and demand is highlighted in Table 157. The 
Table does not reflect changes in industrial activity which would impact on the 
demand for industrial land. 
Table 157 Years of Supply of Industrial Land Stocks 
 
 Estimated Net Developable 
Area (ha) 
Years of Supply 
Region IN1Z IN2Z IN3Z Zoned 
Total 
IN1Z IN2Z IN3Z Zoned 
Total 
Portland Alcoa 0 116.9 0 116.9  15+   
Portland North 1.9 202.8 21.2 226.0 3 15+ 15+ 15+ 
Port of Portland 4.0 0 5.9 9.9 15+  15+ 15+ 
Portland 
Township 
5.9 319.7 27.2 352.9 8 15+ 15+ 15+ 
Source: (Victorian Department of Primary Industry, 2013). 
DTPLI has forecast that the manufacturing, wholesale and information, media and 
telecommunication sectors in Portland will downsize in employment numbers from 
2016 through to 2050. The sector with the largest drop is agriculture followed by 
manufacturing. The agriculture sector is a misnomer in that it is showing people 
leaving farming as a profession and that vacant land farm will still be used as farm 
land. Other classes of vacant or surplus land has the possibility of being rezoned into 
other land use applications. 
 Residential 
The Urban Development Program has forecast that Portland has an estimated demand 
of 65 dwellings per annum to the Year 2030. Linear programming result indicated that 
a total of 3,465 new dwellings will be creating in Portland by 2050. The new 3,465 
dwelling represent an area of 3,072,295m². 
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Table 158 Portland Project Demand for Additional Land for Commercial and Industrial Purposes 
 
 
Source: (Victorian Department of Primary Industry, 2013). 
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Table 159 Identified Industrial Categories in Portland that are Projected to Downsize the Land Use Requirements 
 
 
Source: (Victorian Department of Primary Industry, 2013).
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Table 160 Additional Residential Land Required in Portland to Meet Expected Residential Expansion 2016 to 2050 
 
 
Source: (Victorian Department of Primary Industry, 2013).
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Calculation of Portland Property Rates 
The Glenelg Shire property rate system, which includes Portland, has five types or 
classes of land assessment. The 5 include: general land (residential), commercial / 
industrial land, primary production land, cultural & recreational lands, and 
recreational land. 
The rate or charge structure for Glenelg Shire which contains Portland is shown in 
Table 161. 
Table 161 Current Glenelg Shire Property Rates Structure 
 
 
Source: (Glenelg Shire 2015) 
Table 161 also includes the rating or percentage difference between the various 
Portland rate categories. 
The Portland rate structure and total rate revenue generated by the property taxes is 
shown in Table 162. 
Table 162 Portland Rate Structure and total Rate Revenue 
 
 
Source: ((Glenelg Shire 2015). 
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Portland Modification Process to the Land Use Designer 
The Land Use Modeler was modified to reflect the residential tax rates for the City of 
Portland. The average property rates in the City of Portland for a residential dwelling 
is $963 a year and for a rural property $2,261 per year. The tax table has been modified 
to reflect both figures. 
The commercial rate of a $1 dollar per m² is approximately the average commercial 
rate currently being charge in Portland. The commercial rental rate per square foot was 
not changed in the Land Use Modeler. 
Figure 277 shows the Portland Land Use model with the changes to the residential 
property taxes rates. 
Twenty-seven areas were developed by the Land Use Modeller with low density 
residential as the dominant land use pattern followed by mixed use and commercial. 
There are key differences between low density, medium and high density residential 
as are shown in Table 163. 
Table 163 Key differences between Low, Medium and High Density Residential Development 
 
 
Factor Medium 
Density 
High Density Low Density 
Number of Dwelling per ha 20 40 12 
Number of Residents per dwelling 2.8 2.2 2.8 
Children per dwelling unit 0.6 0.2 0.7 
Waste Water per dwelling unit per day 
(gallons) 
300 250 450 
Property taxes per year 1515 1515 1515 
Vehicle trips per day 10 8 10 
Water use per dwelling unit per day (litres) 200 150 300 
Land Use commercial tax rate 0 0 0 
Land Use estimated water use (litres) 0 0 0 
Land Use estimated Vehicle trips per day 0 0 0 
Land Use estimated waste water per day 
(litres) 
0 0 0 
Source: (Orton Family Foundation, 2014).
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Figure 277 Residential Property Tax Changes in Portland Land Use Designer Model 
 
 
Source: (Orton Family Foundation, 2014).
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Generated Results and Discussion 
Portland has the current zoning patterns as shown in Figure 278. Portland has 28 
planning zones, for this analysis only the low density residential, mixed use and 
commercial zones developed by the Land Use modeller are shown. The rational for 
this decision was that there are substantial industrial, governmental, parks / 
recreational land allotments enough to meet the needs of the Portland community up 
to the year 2050. 
The rationale for determining whether a potential area is either a medium or high 
density development is the same one that was used in determining development 
patterns for Hobson’s Bay. That rationale was based on the following characteristics 
which have been developed by the South Australian Department of Planning:  
Medium density housing should occur as redevelopment in locations close to 
public transport, shops, community services and facilities, with large areas of 
public open space, throughout the metropolitan area. Activity centres are also 
favoured locations for medium density housing. The built form would be 
comprised of 2-3 storey detached, semi-detached and row dwellings on small 
allotments (with nil-to small setbacks to side boundaries and the street, and 
limited private open space) to small office home (SOHO), mews dwellings, 
residential flat buildings and apartment buildings up to 4 storeys in height 
(Building South Australia, 2006: 54). 
High Density Development has been defined by the South Australian Government as 
 
… Occurring in locations of intense activity with excellent public transport links. 
High Density should occur as part of transport orientated developments along 
major public transport routes. High density development includes residential 
flat buildings and apartment buildings 5 storeys in height or greater, but may 
include alternative housing forms which deliver higher dwelling yields. High 
density housing development includes high-rise development (Building South 
Australia 2006).  
 
Portland does not justify either as a medium or high residential development area due 
to its current low population and it current and proposed rate of residential expansion. 
 
Twenty four maps were developed to show the impacts of residential and commercial 
development on the greater Portland area for residential redevelopment.  
The Landuse Modeller analysis of Portland focused on 3 zones (i.e. low density 
residential, commercial and mixed use) the rationale for this decision was that these 
zones represent the land use areas which will have greatest potential and or 
requirement for rezoning as a result of population growth. 
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Figure 278 Current Portland Zoning Patterns 
 
Source: (Victorian Department of Primary Industry, 2013); (Orton Family Foundation, 2014).
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Portland has been divided into 29 distinct development areas to assist in interpreting 
the results generated by the Land Use Modeller (Figure 279). 
Areas 1 through 27 represent the low density areas which have been modelled as 
residential areas only. Area 28 represents the mix use category which allows a mixture 
of commercial and residential land uses. Area 28 is comprised of 5 parcels in the 
northern end of the Portland central business district (CBD). 
Area 29 represents commercial land use activity in this area where only commercial 
activities can take place. Area 29 is comprised of 2 parcels and is situated in the central 
Portland CBD. 
 
Residential Analysis 
The impact of residential development on the Portland landscape is shown in 15 
maps and tables. The 15 maps show: 
1. The total number of new children generated through the Land Use Modeller Analysis; 
2. The number of new children per dwelling unit generated through the Land Use 
Modeller Analysis; 
3. Portland new residential areas vehicle trips per day generated through the Land Use 
Modeller Analysis; 
4. Portland new residential development generated vehicle trips per day per dwelling unit 
generated through the Land Use Modeller Analysis; 
5. Potential number of new residents generated through the Land Use Modeller Analysis; 
6. Average number of residents per dwelling unit generated by the new residential 
developments in Portland through the Land Use Modeller Analysis; 
7. Proposed dwelling unit density in Portland generated through the Land Use Modeller 
Analysis; 
8. Projected new residential water usage generated by new residential development in 
Portland through the Land Use Modeller Analysis; 
9. Potential new residential water use per dwelling unit generated through the Land Use 
Modeller Analysis; 
10. Projected new residential waste water output generated by new residential 
development in Portland through the Land Use Modeller Analysis; 
11. Potential waste water output per dwelling unit generated by new residential 
development in Portland through the Land Use Modeller Analysis; 
12. Total number of new residential dwelling in Portland forecast by the Land Use 
Modeller Analysis; 
13. Potential number of residents per dwelling unit forecast by the Land Use Modeller 
Analysis; 
14. Tax rate for new residential development in Portland generated by the Land Use 
Modeller Analysis; and  
15. Total Residential Tax revenue for new residential development in Portland generated 
by the Land Use Modeller Analysis 
The 15 maps and tables are accompanied with a brief analysis on each map theme. 
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Figure 279 Portland New Zoning 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
 455 
 
Portland New Residential Development Total Number of New Children  
Figure 280 shows the distribution of children from the new residential development 
areas 1 through 26 and the 2 mixed use zones developed by the Land Use Modeller. 
Mixed Use Area 28 will have a projected increase in the number of children as 
residential development is permitted in the area. Area 29, the commercial area, will 
not have an increase in the number of children as residential development is 
prohibited.  
Five ranges for the new residential areas were developed by the Land Use Modeller 
software (0 -22 children, 22-76 children, 76-151 children, 151-288 children and 288-
489 children) to show the total potential increase in children in Portland. 
Table 164 Portland New Residential Development Total Number of New Children 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
The total number of children as a result of the new development in Portland will range 
from 2,626 to 5,236. 
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Figure 280 Portland New Residential Development Total Number of New Children 
 
 
Source: (Orton Family Foundation, 2011); (Victorian Department of Primary Industry, 2013).
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Portland New Residential Development Total Number of new Children per 
Dwelling Unit  
Figure 281 shows the total number of children per dwelling unit arising from the new 
residential development generated by the Land Use Modeller Analysis.  
Five ranges were developed (0.0-0.14 children, 0.14-0.28 children, 0.28-0.42 children, 
0.42-0.56 children and 0.56-0.70 children) to show the total potential increase in the 
number of children per dwelling unit in Portland. 
Table 165 Total Number of New Children per Dwelling Unit the Result of Residential Expansion 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
The expected increase in new children per dwelling as a result of residential growth in 
Portland will range from 0.53 to 0.67 children per dwelling unit.  
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Figure 281 Portland Children per Dwelling Unit 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013).
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Portland New Residential Areas generated Vehicle Trips per day 
Figure 282 shows the total number of proposed residential vehicle trips per day 
generated from the Land Use Modeller Analysis.  
Five ranges were developed (0-199 trips, 199-1090 trips, 1090-2164 trips, 2164-4124 
trips and 4124-6992 trips) to show the total potential increase in total vehicle trips per 
day in Portland. 
Table 166 Total New Vehicle Trips per Day in Portland 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
The highest concentration of new vehicle trips is the proposed residential areas to the 
west and north-west of the current Portland CBD. The number of motorized trips taken 
by residential households each day on average came from the National Household 
Travel Survey 2009 from the US Department of Transportation, Federal Highway 
Administration. (US Department of Transportation 2009). 
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Figure 282 Portland New Residential Areas Generated Total Vehicle Trips per Day 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013)
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Portland New Residential development Generated Vehicle Trips per Day per 
Dwelling Unit  
Figure 283 shows the total number of residential vehicle trips per day per dwelling 
unit from the new residential development developed by the Land Use Modeller.  
Five ranges were developed (0-2 trips, 2-4 trips, 4-6 trips, 6-8 trips and 8-10 trips) to 
show the total potential increase in vehicle trips per day per dwelling unit in Portland. 
Table 167 Total Number of New Residential VTD per Dwelling Unit for Portland 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
The total average residential VTD trips per day per dwelling unit reflects both the low 
density residential and mixed use trips generated by the new residential development 
proposed in Portland. The number of motorized trips taken by residential households 
each day on average came from the National Household Travel Survey 2009 from the 
US Department of Transportation, Federal Highway Administration. (US Department 
of Transportation, 2009).
 462 
 
Figure 283 Portland New Residential Development Generated Vehicle Trips per Day per Dwelling Unit 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013).
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Total Number of Residents generated by the new Residential Developments in 
Portland 
Figure 284 shows the total new residents resulting from the new residential 
development developed by the Land Use Modeller.  
Five ranges were developed (0–54 residents, 54-305 residents, 305-605 residents, 605-
1154 residents and 1154–1958 residents) to show the total potential increase in the 
total number of residents in Portland. 
Table 168 Total Number of New Residents 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
The greatest concentration of new residents is in the north-west quadrant (i.e. areas 
4, 5, and 12) of Portland. 
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Figure 284 Total New Residents 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013).
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Average Number of Residents per Dwelling Unit Generated by the New 
Residential Developments in Portland 
Figure 285 shows the average number of residents per new dwelling unit from the 
Land Use Modeller Analysis.  
Five ranges were developed (0-0.56 residents, 0.56-1.12 residents, 1.12-1.68 residents, 
1.68-2.24 residents and 2.24-2.80 residents) to show the total potential increase in 
residents per dwelling unit in Portland. 
Table 169 Total Average of New Residents per Dwelling in Portland 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
The Land Use Modeller forecast population in Portland’s new residential development 
would have a household size of between 2 and 3 individuals. That figure is similar to 
the current (2015) Portland  household size of 2.3 indviduals per dwelling.
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Figure 285 Average Number of Residents per Dwelling Unit in New Portland Residential Developments 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013).
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Proposed Dwelling Unit Density in Portland from New Residential 
Development 
Figure 286 shows the dwelling density for new residential development proposed by 
the Land Use Modeller Analysis.  
Five ranges were developed (0-1 dwellings, 1-2 dwellings, 2-3 dwellings, 3-4 
dwellings, and 4-5 dwellings) to show the total potential increase in dwellings in 
Portland as a result of residential expansion. 
Table 170 New Dwelling Density in Portland the Result of Residential Expansion 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
The results show that the low density residential option allows only 1 dwelling per 
parcel whereas the mixed use zone will allow for more than 1 dwelling per parcel. 
Two factors will influence the number and type of dwelling construction in the Mixed 
Use Zone. The first is lots in the mixed use zone located in the Portland CBD are 
smaller than lots located in suburban Portland. The second factor is lots located in the 
Mixed Use Zone will also attract a premium in price as opposed to suburban lots 
supporting Von Thunen’s agricultural land rent theory of 1826.  
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Figure 286 Proposed Dwelling Unit Density in Portland from New Residential Development 
 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013).
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Projected new Residential Water Usage Generated by new Residential 
Development in Portland 
Figure 287 shows the projected new residential water usage generated by the new 
residential development in Portland.  
Five ranges were developed (0–63,360 litres, 63,360–190,145 litres, 190,167–368,657 
litres, 368,657–702,564 litres and 702,564–1,191,189 litres) to show the total potential 
increase in water usage as a result of new residential development in Portland. 
Table 171 Residential Water Usage as the Result of New Development in Portland 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
The largest areas for potential water usage are areas 4, 5, and 12 which are located in 
the north-west quadrant of greater Portland. The average daily water use consumption 
figures are from the “Residential water use trends in North America” contained in the 
AWWA Journal, February 2011. (Rockway, 2011).
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Figure 287 Projected Residential Water Usage Generated by New Residential Development in Portland 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013).
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Projected New Residential Water Usage per Dwelling Generated by New 
Residential Development in Portland 
Figure 288 shows the residential water usage per dwelling generated by new residential 
development in Portland.  
Five ranges were developed (0–341 litres, 341–681 litres, 681–1,022 litres, 1,022–1,363 litres 
and 1,363–1,703 litres) to show the total potential increase in residential water usage per 
dwelling unit in Portland. 
Table 172 Water Usage per Dwelling Unit 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
Potential water consumption per dwelling is uniform across all 27 residential districts in 
Portland reflecting the average allotment of water consumed for a family. The average daily 
water use consumption figures are from the “Residential water use trends in North America” 
contained in the AWWA Journal, February 2011. (Rockway, 2011)
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Figure 288 Projected Water Use per Dwelling Unit 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013).
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Potential Waste Water Generated per day by New Residential Development 
in Portland 
Figure 289 shows the potential volume of waste water in litres generated per day by the new 
residential development in Portland.  
Five ranges were developed (0-42,241 litres, 42,241–126,762 litres, 126,762–245,772 litres, 
245,772–468,376 litres and 468,376–794,126 litres) to show the total potential waste water 
generation in Portland. 
Table 173 Residential Waste Water Generation 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
The waste water results are from the Wastewater Generation from Onsite Wastewater 
Treatment Systems Manual (2002), Office of Water, Office of Research and Development, 
U.S. Environmental Protection Agency.   
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Figure 289 Potential Waste Water Generated per Day by New Residential Development in Portland 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013).
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Potential Waste Water Generated per Day per Dwelling Unit New Residential 
Development in Portland 
Figure 290 shows the potential volume of waste water in litres per dwelling unit 
generated per day by the new residential development in Portland.  
Five ranges were developed (0-227 litres; 227–454 litres; 454–681 litres; 681–908 
litres and 908–1,135 litres) to show the total potential new waste water generation per 
new dwelling unit per day in Portland. 
Table 174 Waste Water Generation per Dwelling Unit per Day 
 
 
Source: (Victorian Department of Primary Industry, 2013); (Orton Family Foundation, 2014). 
The waste water results are from Wastewater Generation from Onsite Wastewater 
Treatment Systems Manual (2002), Office of Water, Office of Research and 
Development, U.S. Environmental Protection Agency. 
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Figure 290 Waste Water Generation per Dwelling Unit 
 
 
Source: (Victorian Department of Primary Industry, 2013); (Orton Family Foundation, 2014).
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Total number of New Residential Dwellings in Portland Forecast by the Land 
Use Modelled 
Figure 291 shows the total number of new dwellings as the result of the residential 
expansion of Portland.  
Five ranges were developed (0-24 dwellings, 24-110 dwellings, 110-216 dwellings, 
216-412 dwellings and 412-699 dwellings) to show the total potential increase 
residential dwelling units in Portland. 
Table 175 Projected New Residential Dwellings 
 
 
Source: (Victorian Department of Primary Industry, 2013); (Orton Family Foundation, 2014). 
The number of residential units is based on the following parameters: 
• 10 dwellings per ha; 1 dwelling per building; 
• 7 metre separation distance between buildings; 
• Layout pattern was based on a grid; 
• Gross area (m²) R1 Zone 6,258,595m², RLZ Zone 3,682,592m², LDRZ Zone 
759,833m²; 
• Net Buildable area (m²): R1 Zone 5,974,200m², RLZ Zone 3,427,526m², 
LDRZ Zone 645,467m². 
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Figure 291 Total Number of New Residential Dwellings in Portland Forecast by the Land Use Modeller 
 
 
Source: (Victorian Department of Primary Industry, 2014); (Orton Family Foundation, 2011).
 479 
 
New Portland Residential Tax Revenue Generated by New Residential 
Development 
Figure 292 shows the total residential tax revenue generated by the new residential 
development the result of the Land Use Modeller Analysis.  
Five ranges were developed ($0-$32,628, $32,628-$105,705, $105,705-$209,712, 
$209,712-$418,595 and $418,595–$677,610) to show the total potential increase in 
residential tax revenue in Portland. 
Table 176 New Residential Tax Revenue Generated by the Land Use Modeller Analysis 
 
 
Source: (Victorian Department of Primary Industry, 2013); (Orton Family Foundation, 2014). 
Total tax revenue is based on the average  Portland residential tax rate of $969 per 
property. This figure is based on the 2015 Portland property tax assessments. 
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Figure 292 New Portland Residential Tax Revenue Generated by New Residential Development 
 
 
Source: (Victorian Department of Primary Industry, 2015); (Orton Family Foundation, 2014).
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Tax Rate for New Residential Development in Portland Generated the Land 
Use Modeller Analysis 
Figure293 shows the tax rate per residential development in Portland generated by the 
Land Use modeller.  
There are 3 ranges of residential taxation $0-$969 per dwelling and $2500+ per 
dwelling. 
Table 177 Tax Rate per Dwelling for New Portland Residential Development 
 
 
Source: (Victorian Department of Primary Industry, 2013); (Orton Family Foundation, 2014). 
The tax rate used by the Land Use Modeller is based on the 2015 Portland Residential 
Tax rates.
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Figure 293 Tax Rate for New Residential Development in Portland Generated by the Land Use Modeller Analysis 
 
 
Source: (Victorian Department of Primary Industry, 2013); (Orton Family Foundation, 2011).
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Results for Portland Residential Indicators 
A series of 6 environmental indicators (Figures 294-299) were developed to highlight 
the impacts the new residential development created through the Land Use Modeller 
would have on the Portland landscape. 
Portland Land Use Designer Summary of New Children 
Earlier in the Chapter, Figure 280 and Table 164 outlined the distribution pattern for 
the potential growth and concentration of additional children in Portland as the result 
of residential development in the 26 new residential areas and 2 mixed zones.  
Table 164 indicated a range of between 2,629 and 5,236 additional children. The Land 
Use Modeller summary indicator has projected a total increase of 3,769 children as a 
result of new residential development (Figure 294). 
Figure 294 Summary Indicator Showing the Total Number of Additional Children in Portland as a 
Result of the New Residential Development Generated by the Land Use Modeller Analysis 
 
 
Source: (Victorian Department of Primary Industry, 2013); (Orton Family Foundation, 2014). 
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Portland Land Use Designer of New Dwelling Units 
Earlier in the Chapter, Figure 291 and Table 175 outlined the distribution, location and 
number of new dwellings from new residential development developed by the Land 
Use Modeller Analysis.  
Table 175 indicated a total increase ranging from 3,744 to 7,555 new dwellings units. 
The Land Use Modeller summary indicator has projected a total increase of 5,657 new 
dwelling as a result of the new residential development (Figure 295). 
Figure 295 Number of New Residential Dwelling Generated by the Land Use Modeller Analysis 
 
 
Source: (Victorian Department of Primary Industry, 2013); (Orton Family Foundation, 2014). 
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Portland Land Use Designer Summary Total of New Residential Taxes 
Earlier in the Chapter, Figure 292 and Table 176 outlined the distribution, location and 
total potential tax revenue generated from new residential development developed by 
the Land Use Modeller Analysis.  
Table 176 indicated a total increase tax revenue ranging from $3,692,100 to 
$7,334,054. The Land Use Modeller summary indicator has projected a total increase 
of $6,213,919 as a result of the new residential development (Figure 296). 
Figure 296 Summary Indicator Showing the Total Additional Residential Tax Revenue Generated in 
Portland by the New Residential Areas 
 
 
Source: (Victorian Department of Primary Industry, 2013); (Orton Family Foundation, 2014). 
 
Portland Land Designer Summary of New Residential Vehicle Trips per Day 
Earlier in the Chapter, Figure 282 and Table 166 outlined distribution in the increase 
of vehicle traffic per day (VTD) the result of the new residential development in 
Portland generated by the Land Use Modeller Analysis.  
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Table 166 indicated a range between 39,593 and 78,450 movements per day. The Land 
Use Modeller summary indicator has projected a total increase of 55,615 movements 
per days as a result of the new residential development (Figure 297). 
Figure 297 Summary Indicator on New Residential Vehicle Trips per Day 
 
 
Source: (Victorian Department of Primary Industry, 2013); (Orton Family Foundation, 2014). 
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Portland Land Use Designer Summary of New Residential Water Use 
Earlier in the Chapter, Figure 287 and Table 171 outlined distribution for increased 
residential water usage the result of the new residential development in Portland.  
Table 171 indicated a range between 1,724,038 and 3,393,746 extra litres of water 
would be consumed each day. The Land Use Modeller summary indicator has 
projected a total increase of 2,472,959 litres per day as a result of the new residential 
development (Figure 298). 
Figure 298 Indicator Shows the Increase in Residential Water Consumption per Day Generated by 
New Residential Development in Portland 
 
 
Source: (Orton Family Foundation, 2014 #212); (Victorian Department of Primary Industry, 2013). 
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Land Use Designer Summary of New Residents 
Earlier in the Chapter, Figure 284 and Table 168 outline the distribution of residents 
from the new residential developments generated by the Land Use Modeller Analysis.  
Table 168 indicated a range of between 10,264 and 20,843 extra residents would reside 
in the new residential areas. The Land Use Modeller summary indicator has projected 
a total increase of 15,553 residents as a result of the new residential development 
(Figure 299). 
Figure 299 Indicator Showing the Increase in the Number of New Residents in Portland the Result of 
New Residential Development 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
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Commercial Development 
The impact of commercial development on the Portland landscape is shown in 9 
maps and tables. 
The nine maps show: 
1. Commercial vehicle trips per day generated by new Portland commercial 
development; 
2. Commercial floor area for the new commercial areas in Portland generated by 
Land Use modeller analysis; 
3. Commercial Floor Area ratio for the new commercial areas in Portland 
generated by Land Use modeller analysis; 
4. Potential new Portland commercial tax revenue generated by Land Use modeller 
analysis; 
5. Potential commercial water use generated by new commercial development in 
Portland as a result of the Land Use modeller analysis; 
6. Estimated water use generated per employee by the new commercial 
development in Portland as a result of the Land Use modeller analysis; 
7. Estimated commercial waste water generated by new commercial development 
in Portland as a result of the Land Use modeller analysis; 
8. Estimated waste water per employee generated by new commercial development 
in Portland as a result of the Land Use modeller analysis; and 
9. Estimated number of employees generated by new commercial development in 
Portland as a result of the Land Use modeller analysis. 
The 9 maps and tables are accompanied with a brief analysis on each map theme. 
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Commercial Vehicle trips per Day Generated by New Portland commercial 
Development 
Figure 300 shows the total number of commercial vehicle trips per day generated by 
the new commercial development developed by the Land Use modeller.  
Five ranges were developed (0-8 trips, 8-16 trips, 16-24 trips, 24-32 trips and 32-40 
trips) to show the total potential increase in commercial vehicle trip movements 
generated by the new commercial development in Portland. The commercial areas of 
Portland (i.e. Areas 28 and 29) were reclassified into 7 new regions to better illustrate 
the impact of residential and commercial expansion on the Portland Landscape.  
Table 178 Number of Commercial Vehicle Trips per Day Generated by New Portland Commercial 
Development 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
As indicated there are 2 levels of vehicle trips per day originating out of commercial 
development in Portland. Area 7 is completely commercial while Area 1 through to 
Area 6 are mixed use (i.e. commercial and residential) which in turn would reduce the 
overall number of commercial vehicle trips per day. The number of motorized trips 
taken by residential households each day on average came from the National 
Household Travel Survey 2009 from the US Department of Transportation, Federal 
Highway Administration. 
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Figure 300 Commercial Vehicle Trips per Day Generated by the New Portland Commercial Development 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013).
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New Commercial Floor area for Portland generated by Land Use Modeller 
Figure 301 shows the total area of new commercial floor area in Portland generated 
by the Land Use Modeller.  
Seven commercial areas highlight the extent of the commercial development in the 
Portland CBD. Five ranges were developed (0–17,328m², 17,328–74,080m², 74,080–
146,620m² and 146,620-222,308m²) to show the total potential increase in commercial 
floor area in Portland. The commercial areas of Portland (i.e. Areas 28 and 29) were 
reclassified into 7 new regions to better illustrate the impact of residential and 
commercial expansion on the Portland Landscape.  
Table 179 New Commercial Floor Area in Portland 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
Total commercial floor space is calculated by the use of a non-residential floor area 
ratio (FAR). The FAR is calculated using the non-residential floor area ratio. This is 
the total floor area (counting all stories and all buildings) of non-residential 
development in the feature divided by the feature's total area, averaged for all parcels 
that have any non-residential floor area. The FAR was applied to the vacant 
commercial zone in the Portland CBD. 
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Figure 301 New Commercial Floor Area for Portland Generated by Land Use Modeller 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013).
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Portland Commercial Floor Area Ratio 
Figure 302 show the commercial floor area ratio for the new developments in Portland. 
Seven commercial areas show the extent of the commercial development in the 
Portland CBD.  
Five ranges were developed (0-0.1, 0.1-0.2, 0.2-0.3, 0.3-0.4 and 0.4-0.5) to show 
commercial floor area ratio. The commercial areas of Portland (i.e. Areas 28 and 29) 
were reclassified into 7 new regions to better illustrate the impact of residential and 
commercial expansion on the Portland Landscape.  
Table 180 Portland Commercial Floor Ratio 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
Total Commercial Floor Area Ratio is calculated using the non-residential floor area 
ratio. This is the total floor area (counting all stories and all buildings) of non-residential 
development in the feature divided by the feature's total area, averaged for all parcels 
that have any non-residential floor area. 
As indicated there are 2 levels of commercial floor area ratio originating out of 
commercial development in Portland. Area 7 is completely commercial while Area 1 
through to Area 6 is mixed use (i.e. commercial and residential). In Area 1 through to 
Area 6 buildings will be multi-storey thus creating a high FAR than in Area 7 which 
will probably have single storey structures that cover only a portion of the lot on which 
the building structure is located. Some examples FAR estimates include: 
• A building contains 6,096m² of floor area on a zoning lot of 3,048m² has a FAR 
of 2.0; 
• A one-storey building that covers an entire lot has an FAR of 1; 
• A one storey building that cover ½ of a lot has a far of 0.5; and 
• A high rise office may have a FAR of over 10. 
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Figure 302 Commercial Floor Area Ratio 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013).
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Commercial Rate Revenue 
Figure 303 show the potential rate revenue generated from the new commercial 
development as a result of the Land Use Modeller Analysis.  
Five ranges were developed ($0, $0-$56,851, $56,851-$243,047, $243,047-$481,039, 
and $481,039-$729,360) to show the total potential increase in tax revenue for 
Portland. The commercial areas of Portland (i.e. Areas 28 and 29) were reclassified 
into 7 new regions to better illustrate the impact of residential and commercial 
expansion on the Portland Landscape.  
Table 181 Potential New Commercial Rates Generated by the Land Use Modeller Analysis 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
The commercial tax rate was based on $1 per m² which is the current commercial tax 
rate in Portland. The $1 per m² is multiplied by the total commercial area of the structure 
to produce a total commercial rate payable for each commercial structure in Portland  
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Figure 303 Commercial Taxes 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013).
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Commercial Water Generated by New Commercial Developments in Portland 
Figure 304 show the potential total volume of commercial water generated by new 
commercial development arising from the Land Use Modeller analysis. 
Five ranges were developed (0 litres, 0-56,851 litres, 56,851-243,047 litres, 243,047-
481,039 litres and 481,039–729,360 litres) to show the total potential increase in 
commercial water usage in Portland. 
The commercial areas of Portland (i.e. Areas 28 and 29) were reclassified into 7 new 
regions to better illustrate the impact of residential and commercial expansion on the 
Portland Landscape.  
Table 182 Potential Commercial Water Usage Generated by Land Use Model Analysis 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
The proposed commercial water usage rates are based on “Estimated Use of Water in 
the United States in 2000 USGS Circular 1268” Produced by the United States 
Geological Survey.
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Figure 304 Commercial Water Generated by New Commercial Developments in Portland 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013).
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Commercial Water Demand Generated per Employee by New Commercial 
Development in Portland 
Figure 305 show the potential total volume of commercial water generated per new 
employee by new commercial development arising from the Land Use Modeller 
analysis. 
Five ranges were developed (0-18 litres, 18-38 litres, 38-57 litres, 57–76 litres and 76–
95 litres) to show the total potential increase in commercial water usage per new 
employee in Portland. 
The commercial areas of Portland (i.e. Areas 28 and 29) were reclassified into 7 new 
regions to better illustrate the impact of residential and commercial expansion on the 
Portland Landscape.  
Table 183 Projected Commercial Water Usage per Employee Generated by the Land Use Modeller 
Analysis 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
The five potential water usage rates originate from the Residential and Commercial 
Water Use from Estimated Use of Water in the United States in 2005 (2005), U.S. 
Geological Survey, U.S. Department of the Interior. 
 
 501 
 
 
Figure 305 Commercial Water Use per Employee 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013).
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Estimated Waste Water Generated by New Commercial Development in Portland 
Figure 306 show the total potential waste water generated by new commercial 
development arising from the Land Use Modeller analysis.  
Five ranges were developed (0 litres; 0–12,655 litres, 12,655-28,307 litres, 28,307–
56,028 litres, and 56,028–84,948 litres) to show the total potential increase in waste 
water generation per employee in Portland. 
The commercial areas of Portland (i.e. Areas 28 and 29) were reclassified into 7 new 
regions to better illustrate the impact of residential and commercial expansion on the 
Portland Landscape.  
 
Table 184 Estimated New Waste Water Generation 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
 
The Wastewater Generation indicator calculates the total wastewater generated by all 
residents per day, based on a coefficient which may be adjusted if desired. Data used 
in the waste water calculation comes from the Onsite Wastewater Treatment Systems 
Manual (2002), Office of Water, Office of Research and Development, U.S. 
Environmental Protection Agency and Development, U.S. Environmental Protection 
Agency. 
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Figure 306 Estimated Waste Water Generation per New Commercial Development in Portland 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013).
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Estimated Waste Water per Employee Generated by New Commercial Development 
in Portland 
Figure 307 show the total potential waste water per employee generated by new 
commercial development   arising from the Land Use Modeller analysis.  
Five ranges were developed (0–15 litres, 15-30 litres, 30–45 litres, 45–61 litres and 
61-76 litres) to show the total potential increase in waste water generation per 
employee in Portland. 
The commercial areas of Portland (i.e. Areas 28 and 29) were reclassified into 7 new 
regions to better illustrate the impact of residential and commercial expansion on the 
Portland Landscape.  
 
Table 185 Estimated water generated per employee 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
The figures for generated waste water per employee per day are based on the Average 
residential wastewater produced per person per day.  
Source: Wastewater Generation from Onsite Wastewater Treatment Systems Manual 
(2002), Office of Water, Office of Research and Development, U.S. Environmental 
Protection Agency. 
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Figure 307 Commercial Waste Water Generation per Employee 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013).
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Employee Count Generated by New Commercial Development in Portland 
Figure 308 show the number of potential employees generated by new commercial 
development arising for the Land Use Modeller Analysis. 
Five ranges were developed (0 employees; 0-167 employees, 167–373 employees, 
373–740 employees and 740-1122 employees) to show the total potential increase in 
employees in Portland. 
The commercial areas of Portland (i.e. Areas 28 and 29) were reclassified into 7 new 
regions to better illustrate the impact of residential and commercial expansion on the 
Portland Landscape.  
Table 186 Potential Total New Employees Generated by the Land Use Modeller Analysis 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
The commercial jobs estimates produced by the Land Use Modeller is associated with 
commercial floor area. The default value is calculated using data from the Commercial 
Buildings Energy Consumption Survey (1999) by the Energy Information 
Administration. 
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Figure 308 Employee Count Generated by New Commercial Development in Portland 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013).
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Results for Portland Commercial Indicators 
A series of 5 environmental indicators (Figures 309–313) were developed to highlight 
the impacts the new commercial development created through the Land Use Modeler 
would have on the Portland landscape.  
Portland Land Use Designer Summary of New Commercial Floor Area in New 
Commercial Areas 
Earlier in the Chapter, Figure 301 and Table 179 outlined distribution of commercial 
floor are from the new commercial developments developed by the Land Use Modeler. 
Table 179 indicated a range of between 656,646m² and 1,804,921m² additional 
commercial floor space would be developed in the new commercial areas. 
The Land Use Modeler summary indicator has projected a total increase of 851,662m² 
additional floor space as a result of the new commercial development (Figure 309). 
Figure 309 Indicator Showing the Increase in the Area of Commercial Floor Area in Portland the 
Result of New Commercial Development 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
 
Portland Land Use Designer Summary of Commercial Taxes in New Commercial 
Areas 
Earlier in the Chapter, Figure 303 and Table 181 outlined distribution of commercial 
taxes from the new commercial developments developed by the Land Use Modeler. 
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Table 181 indicated a range of between $656,647 and $1,804,921 additional 
commercial m² would be developed in the new commercial areas. 
The Land Use Modeler summary indicator has projected a total increase of $665,774 
additional commercial rates as a result of the new commercial development (Figure 
310). 
Figure 310 Potential New Commercial Rates Generated by the Land Use Modeller Analysis 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
Portland Land Use Designer Summary of New Commercial Vehicle Trips per Day in 
New Commercial Areas 
Earlier in the Chapter, Figure 300 and Table 178 outlined distribution of commercial 
vehicle trips per day from the new commercial developments developed by the Land 
Use Modeler. 
Table 178 indicated s figure of an additional 45,425 commercial movements per day. 
The Land Use Modeler summary indicator has projected a total increase of 45,422 
additional commercial movements per day as a result of the new commercial 
development (Figure 311). 
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Figure 311 Indicator Showing the Increase in Commercial VTD's in Portland the Result of New 
Commercial Development 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
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 Portland Land Use Designer Summary of New Commercial Waste Water Generation 
in New Commercial Areas 
Earlier in the Chapter, Figure 306 and Table 184 outlined distribution of commercial 
waste water output from the new commercial developments developed by the Land 
Use Modeler. 
Table 184 indicated a range of between 18,299 and 50,452 additional liters would be 
developed in the new commercial areas. 
The Land Use Modeler summary indicator has projected a total increase of waste water 
output as a result of the new commercial development (Figure 312). 
Figure 312 Indicator Showing the Increase in Commercial Waste Water Generation in Portland the 
Result on New Commercial Development 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
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Portland Land Use Designer summary of commercial new employees in new 
commercial areas 
Earlier in the Chapter, Figure 308 and Table 186 outlined distribution of new 
commercial employees from the new commercial developments developed by the 
Land Use Modeler. 
Table 186 indicated a range of between 913 and 2521 additional jobs would be 
developed in the new commercial areas. 
The Land Use Modeler summary indicator has projected a total increase of 1136 
additional employees as a result of the new commercial development (Figure 313). 
Figure 313 Indicator Showing the Increase in the Number of Employees in Portland the Result of the 
New Commercial Development 
 
 
Source: (Orton Family Foundation, 2014); (Victorian Department of Primary Industry, 2013). 
 
Portland Summary 
The main objective of Chapter 7 was to outline the second planning scenarios entitled 
Maximizing the Rates Base. In this scenario, the objective was to maximize the 
respective council’s rate base through determining the optimal demand for specific 
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categories of land use. Each future land use scenario for Portland used a variety of 
techniques including linear programming (LP) and incorporates those techniques into 
GIS land use model. 
For Portland, we looked at 3 land uses residential land use, commercial and industrial. 
In Portland, the optimum result for maximizing the rates base produced the following 
results: 
1. Residential Tax increase of $6,213,919 based on the construction of 5,657 new 
dwellings with an average residential tax rate of $918 per dwelling; and 
2. Commercial Tax increase of $665,744. 
The Portland analysis started with an overview of the strategic planning studies that 
had undertaken by Glenelg Shire and the City of Portland. Four studies (Glenelg 
Strategic Futures Plan, Glenelg Strategic Land Use Study, Glenelg Sustainable 
Settlement Strategy and the Portland Urban Design Framework) were selected as the 
most relevant studies for the modelling study to take into consideration as they 
represented the amount of land need for residential and commercial expansion 
requirements in Portland. 
The Portland analysis outlined the number (7,625) and the type (82) of land parcels in 
Portland, 
The Portland analysis detected discrepancies between the spatial information provided 
by the Victorian Department of Primary Industry (DPI) and other government reports. 
The number of lots identified by the DPI was correct, but the allocation of land use 
activity needed to be adjusted to actually reflect what is actually on the ground. The 
major anomaly that drew the most attention was a category of land entitled unclassified 
private land. This category contained 867 parcels with a recorded area of 4,606,239m² 
which represented 3.73% of the total area.  
The unclassified private land category was overlaid over an aerial photograph of the 
Portland area and a re-classification of land use activities in the unclassified private 
land category was undertaken. A variety of land uses were identified including 
residential dwellings, parking lots, commercial buildings and vacant fields. 
The re-classification highlighted major faults in the first DPI land use identification 
process. The number of land classes that had been reported incorrectly were not 
quantified. The number of parcels to be re-allocated to new land use categories 
represents only a small increment in the total for each existing land use category. A 
total 4 reclassification of the 867 parcels was not undertaken. 
The linear programming results for Portland showed a demand for an additional 
3,072,295m² of residential zoned land for the period 2016-2050.  
A series of modifications were made to the Land Use Modeller to reflect the property 
taxes paid by Portland residents. The 2015 Portland average tax rate of $963 per 
dwelling was used for all projected low, medium and high density residential 
dwellings. 
Eleven maps and indicators were developed to show the impact of future residential 
and commercial development on Portland. The 11 maps and indicators included: 
1. New residential Development increase in the Number of Children; 
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2. New Residential Development increase in the Number of Residents; 
3. New Residential Development resulting in an increase in residential tax per year; 
4. New Residential Development resulting in an increase in the total number of vehicle 
trips per day; 
5. New Residential Development resulting in an increase in the number of vehicle trips 
per day per dwelling; 
6. New Residential Development resulting in an increase in the volume of residential 
water usage; 
7. New residential Development resulting in an increase in the volume of residential 
water usage per day per dwelling unit; 
8. New Residential development resulting in an increase in the volume of residential 
waste water output; 
9. New Residential Development resulting in an increase in the volume of residential 
waste water output per dwelling per day; 
10. New Residential Development resulting in an increase in residential dwelling 
density; and 
11. New Residential Development resulting in an increase in the number of residential 
dwellings. 
The 11 residential and commercial indicators showed large increases in impacts on the 
Portland urban landscape during the period 2016 -2050. 
 
Chapter 7 Summary and Introduction to Chapter 8 
The main objective of Chapter 7 was to outline the second scenario entitled 
Maximizing the Rates Base. In this scenario, the objective was to maximize the 
respective council’s rate base through determining the optimal demand for specific 
categories of land use. Each future land use scenario for Hobsons Bay and Portland 
used a variety of techniques including linear programming (LP) and incorporated 
those techniques into GIS land use model. 
For Hobsons Bay, we looked at 3 land uses residential land use, commercial and 
industrial. In Hobsons Bay the optimum result for maximizing the rates base produced 
the following results: 
1. Residential Tax increase of $25,338,093 based on the construction of 6,768 new 
dwellings; and 
2. Commercial Tax increase of $813,957. 
For Portland, we looked at 3 land uses residential land use, commercial and industrial. 
In Portland, the optimum result for maximizing the rates base produced the following 
results: 
1. Residential Tax increase of $6,213,919 based on the construction of 5,657 new 
dwellings with an average residential tax rate of $918 per dwelling; and 
2. Commercial Tax increase of $665,744. 
In addition to determining the optimum level generate the largest tax rates base a series 
of environmental indicators were produced to show the impacts of urban expansion 
and development on the Hobsons Bay and Portland landscapes. 
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In the next Chapter highlights the evaluation process of Scenario 1 and 2 relating to 
sustainability.  
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Chapter 8 Evaluation of Models 
Overview 
Chapter 8 focuses on evaluating the land use scenarios and their respective models. 
Each model and their subsequent result(s) are compared to local, regional and state 
planning goals and objectives which are outlined in Chapters 3, 4, 5 and 6. 
The structure of Chapter 8 includes: 
• A 2016 Sustainability Rating of Hobsons Bay and Portland using the STAR 
Communities sustainability rating tool 
• The development of an evaluation matrix for both Hobson Bay and Portland; 
•  Hobson Bay Evaluation Matrix using the STAR Communities sustainability 
rating tool   used to evaluate the Sustainability of Scenario 1 “The Continued 
Growth Scenario” (Community Viz analysis) and Scenario 2 the “Maximising 
the Rates Base” Scenario (Land Use Designer) analysis; 
• A summary showing the differences between the current situation for Hobsons 
Bay and Portland and the projected future results for Hobsons Bay and Portland 
for the period 2016 through 2050. 
• A SWOT (Strength, Weaknesses, Opportunities, Threats) analysis on the “The 
Continued Growth Scenario” (Community Viz analysis) and Scenario 2 the 
“Maximising the Rates Base” Scenario (Land Use Designer) analysis; 
 
Chapter 8 is accompanied by the Evaluation Appendix. The evaluation appendix 
contains 
• A literature review of evaluation techniques relevant to land use planning 
focusing on the strengths and weaknesses of each technique; 
• A discussion on the relative merits of each evaluation technique; 
• A review of international checklists and or Goal Achievement Matrixes 
(GAM’S) that grew out of evaluation; techniques that are now used for 
evaluating environmental and sustainable planning outcomes; and 
• An evaluation of current sustainability (2016) of Hobsons Bay and Portland 
using the STAR Communities Rating System 
Introduction 
The research focuses on integrating socio-economic, environmental and physical data 
sets to efficiently plan future urban growth. (Pettit 2002) 
This chapter endeavours to highlight some of the strength and weaknesses of the two 
modelling approaches used in formulating Scenarios 1“The Continued Growth 
Scenario” (Community Viz Analysis) and 2 “Maximising the Rates Base.” (Land Use 
Designer) Analysis was undertaken to compare the trends projection and the Land Use 
Designer models. 
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The evaluation also examines the underlying models used to formulate the two 
scenarios highlighting the strength and weakness of each model and possible 
improvements that could be implemented to further improve the respective model 
efficient and accuracy of results. 
The chapter concludes by highlighting possible future development in land use model 
development. 
The chapter commences with an introduction and overview of the sustainable rating 
system that was used to evaluate the current sustainability of Hobsons Bay. This 
system was used then   to rate the sustainability of Scenario 1 “Continual Growth” 
(Community Viz) and scenario 2 “Maximizing the rates base” (Land Use Designer).  
Hobsons Bay 2016 Evaluation 
Current Sustainability Evaluation of Hobsons Bay 
An evaluation using the STAR rating system was untaken to establish the current level 
of sustainability for Hobson Bay. 
Introduction 
The STAR Community Rating System (STAR) is the first international certification program to 
recognize sustainable communities. 
“Released in October 2012, STAR represents a milestone in the international movement to 
create more liveable communities for all. The rating system's evaluation measures collectively 
define community-scale sustainability, and present a vision of how communities can become 
more healthy, inclusive, and prosperous across seven goal areas. The system's goals and 
objectives provide a much-needed vocabulary that local governments and their communities 
can use to more effectively strategize and define their sustainability planning efforts.” (Star 
Communities 2015) 
The intent of the rating system is to help communities identify, validate, and support 
implementation of best practices to improve sustainable community conditions. 
 
Oversight and evolution 
 
“The STAR rating system was developed from 2008 through 2012 using an open, consensus-
based process. Technical Advisory Committees comprised of experts from across the US and 
Canada determined scientifically valid, cost-effective ways of evaluating local government 
progress with oversight and guidance from a Steering Committee. After the rating system was 
released in 2012, the eight Technical Advisory Committees were consolidated into a 21-member 
Technical Advisory Group. In order to maintain the rating system's credibility, all substantive 
changes to STAR are approved by the Technical Advisory Group then sent to the Steering 
Committee for acceptance. 
 
• Steering Committee: The governing body responsible for guiding the development of 
the STAR Community Rating System. The committee is charged with maintaining the 
rating system as a leadership tool, preserving its integrity, and evolving STAR using the 
 518 
 
consensus process in accordance with the mission, guiding principles, and strategic plan 
of STAR Communities. 
• Technical Advisory Group (TAG): The purpose of the TAG is to enhance and, where 
necessary, clarify the STAR Community Rating System. The group maintains and 
advances the technical aspects of the existing STAR Community Rating System; 
continuously builds, improves and advances credit intents, requirements and guidance; 
upholds the technical rigor, fairness and transparency in the STAR Community Rating 
System development process; and holistically oversees, integrates, manages and envisions 
the technical aspects of the STAR Community Rating System.” (Star Communities 
2015) 
 
The STAR framework, which integrates economic, environmental, and social aspects of 
sustainability, provides communities with a menu-based system to customize their approach based 
on local conditions and priorities. Communities can pursue the most important or relevant 
objectives, addressing regional variability and differing priorities along the way. 
 
The rating system is organized by goals, objectives, and evaluation measures; this design is 
intended to align with local government processes and standard practice. The structure 
features a set of components that reflect public sector mechanisms that are proven effective in 
advancing change. Terms are those commonly used by local governments and their community 
partners to communicate strategic objectives and desired outcomes. 
 
Within each goal area is a series of objectives aimed at achieving community-level aspirations. 
Objectives are measured in two ways: through attainment of community level outcomes and/or 
completion of local actions that are essential to reaching the outcomes. These evaluation 
measures provide the avenue for communities to achieve credit in the rating system. 
 
Achieving Points within STAR Objectives 
 
“Within each Goal Area are between 5 and 7 Objectives; each has a total point value between 5 
and 20 points. Objectives are assigned a total point value based on their impact on achieving 
community sustainability as well as impact towards meeting the STAR Goal Area that it is 
situated beneath.”(Star Communities 2015) 
Applicants accumulate points in the rating system through achievement of Objectives. Within 
each Objective, there are three paths to achieving the total points available: communities can 
complete Community Level Outcomes, Local Actions or a combination of the two types of 
evaluation measures. 
 
“Communities that meet the outcome's threshold, target, or trend line requirement or, in some cases, 
demonstrate incremental progress will achieve a proportion of the total points available. Partial 
credit is available where indicated. Point values for Outcomes are determined by the supporting 
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STAR Objective, the Outcome's strength as a standard (e.g. national standard threshold, standard 
target for trend, STAR set threshold, locally set threshold, locally set trend, or general trend) and 
its data sources and data quality (e.g. outside data set, standardized collection, or locally 
collected).”(Star Communities 2015) 
 
In each Objective, the Technical Guide distinguishes whether 100% or 70% of points are 
available through Outcomes. In Objectives where the Outcomes represent international or 
leadership standards, communities can achieve 100% of the points available without 
submitting documentation on Local Actions. In other Objectives where the Outcomes reflect 
a local or general threshold or trend; a community can achieve up to 70% of an Objective's total 
points available and must supplement the remaining points with Actions. 
Finally, communities have the opportunity to accumulate points for the Local Actions that they 
complete. The rating system assigns higher point values to implementation-based actions than 
those that are preparatory in nature due to dedication of resources and impact on sustainability 
conditions. Actions will be evaluated over time and may be replaced or adjusted to align with 
the program's growing evidence base about which actions have the strongest influence. 
 
The results from this first sustainable 2016 audit will be then compared to the findings 
for each of the two respective scenarios. 
The findings will provide quantifiable results as to impacts of proposed residential and 
commercial changes on the urban landscape.  Establishing the base ranking is critical 
to determining the impact of development on the landscape. 
The eight rating or goal areas used in the sustainable audit are: 
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Table 187 Hobsons Bay 2016 STAR Communities Objective Audit and Score 
 
Rating Area Description Number 
of Points 
in index 
Hobsons 
Bay 
Built 
Environment 
Achieve liability choice and access 
for all where people live, work and 
play 
100 86 
Climate & Energy Reduce climate impacts through 
adaptation and mitigation efforts 
and increase resource efficiency 
100 74.5 
Economy & Jobs Create equitably shared prosperity 
and access to quality jobs 
100 50.4 
Education, Arts & 
Community 
Empower vibrant, educated, 
connected, and diverse 
communities 
70 30.6 
Equity & 
Empowerment 
Ensure equity, inclusion, and access 
to opportunity for all citizens 
100 49.7 
Health & Safety Strengthen communities to be 
healthy, resilient and safe places for 
residents and businesses 
100 43.3 
Natural Systems Protect and restore the natural 
resource base upon which life 
depends 
100 71.2 
Innovation & 
Process 
Supports the evolution of 
sustainability practice by 
recognizing best practices and 
processes, exemplary performance, 
innovation, and collaboration in 
areas of regional priority 
50 25 
Total  720 434.5 
Source:(Star Communities 2015) 
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Hobsons Bay Scenario (Continual Growth) One Evaluation 
Components of the Evaluation System 
The Hobson Bay Scenario Evaluation is based on the following documents, spatial 
inputs, results for the Community Viz buildout process and the scores generated 
through the use of the STAR Communities sustainability grading system for 
communities.  The documents are: 
• Hobsons Bay Planning scheme and the growth objectives derived from the Hobsons 
Bay planning scheme. The growth objectives are contained in the Hobsons Bay 
Appendix which is contain in the Appendix volume. 
• The 16 environmental indicators generated by the Hobsons Bay Buildout for both 
scenario 1 and 2.  The environmental indicators for the 2016 through 2050 time 
period is contained in the Hobsons Bay appendix.  
• The STAR scoring system was used to judge the land use and environmental 
sustainability of Scenario 1 “Continual Growth” and 2 “Maximize the Rate Base”. 
Hobsons Bay Scenario One (Continual Growth) Evaluation Technique 
The Goal Achievement Matrix (GAM) was selected after review a variety of 
techniques (see Evaluation Appendix). The GAM approach allowed for the triple 
down line approach taking into consideration social, economic and environmental 
objectives into the evaluation process. 
The evaluation process used to evaluate the Scenario 1 and 2 was based on a Goal 
Achievement Matrix (GAM). A Goal Achievement Matrix (GAM) has been defined as 
a matrix that clearly sets out planned goals and marks them against objectives and the 
necessary steps / measures to achieve the goals. For example, Goal 1 could be to 
improve economic growth, which could have a number of policy objectives 
(Larapedia. Com 2016). A detailed example of a GAM is included in the Evaluation 
Appendix. 
The overall Hobsons Bay Framework is illustrated in Figure 314. Eleven objectives 
were developed from the Hobsons Bay Planning scheme the indicators derived 
through the Community Viz Buildout and the results for the STAR Communities 
scoring system.  
The eleven evaluation objectives are: 
1. Protecting the coast line; 
2. Heritage and measures to 
protect it; 
3. Infrastructure; 
4. Schools; 
5. Environment and its 
protection; 
6. Land use; 
7. Parks; 
8. Health; 
9. Transport; 
10. Economy; and 
11. Housing 
 
The overall Hobsons Bay Framework was then broken down by each of its respective 
objectives into eleven detailed evaluation objectives. 
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Figure 314 Hobsons Bay Evaluation Framework Associations between Objectives, Spatial Criteria and STAR Communities 
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The decision to use GAM evaluation techniques was  based on Pettits  orignial work 
in 2002. Pettit  reviewed a number of available techniques including cost benefit 
analysis, planning balance sheets and GAM techniques.(Pettit 2002) A detailed 
description  regarding these techniques is contined in the Evaluation appendix. 
Formulation of the Objectives, Community Viz Indicators and 
STAR Communities Rating Areas for Scenario 1 
Objective  1 Protect Coastline 
The coastline objective was formulated from growth objectives derived from the 
Hobsons Bay planning scheme that represent the following core planning objectives 
relating to the Hobsons Bay coastline: 
1. Protecting and managing biologically significant areas including the Cheetham 
Wetlands, Williamstown Foreshore, Altona Bay, Kororoit Creek, Altona Foreshore, 
Truganina Drainage Basin and Greenwich Bay to ensure their environmental values 
for future generations 
2. Protecting residents from the impacts of the increasing attraction of the foreshore 
and coastal areas as tourist destinations, particularly with regard to traffic and 
parking 
3. Protects and enhances the coast, waterways, flora and fauna, parks and open spaces 
with their distinct natural features 
4. Protect and enhance the Hobsons Bay Coastal Park as the main park in the 
municipality which contains the Hobsons Bay Coastal Trail and provides the 
primary connections to waterways running to the coast 
5. To identify, manage and protect waterways, flood plains and other flood prone areas 
to minimise the impacts of flooding in urban and non-urban areas 
The Community Viz indicators that directly relate to the Protect Coastline objective 
include: 
• Floodplain Area 
• Floodplain Percent 
• Park Area per 1000 
• Parks and Recreation Percent 
The STAR Communities rating areas that are pertinent to protecting the coastline areas 
are: 
• Natural Systems NS-3 Natural Resource Protection 
• Outcome 1: Priority Natural Systems Areas 
• Outcome 2 Wetlands, Streams and Shoreline Buffers 
• Outcome 3 Connectivity 
• Outcome 4 Restoration 
Figure 315 show the flooding patterns and coastline of Hobsons Bay. 
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Figure 315 Hobsons Bay Flooding Pattern and Coastline 
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Objective 2 Heritage 
The heritage objective was formulated from growth objectives derived from the 
Hobsons Bay planning scheme that represent the following core heritage planning 
objectives 
1. Protecting places and precincts of local heritage significance from inappropriate 
development. 
2. Balancing sustainable design with the protection of local heritage 
3. Conserve the historic quality of heritage places through careful consideration of 
proposed developments 
4. Protect and enhance the national heritage significance of the Nelson Place 
streetscape 
5. Avoid the demolition of buildings, or works that contribute to the value of a 
heritage place or precinct, particularly the incremental loss of contributory 
heritage places within heritage precincts which will erode heritage character and 
adversely affect the integrity of these places 
6. Discourage inappropriately designed infill development 
7. Ensure that new buildings or works do not visually dominate or cause detriment 
to the heritage values of heritage places that are situated in the locality 
8. Maintain appropriate settings for heritage places 
9. Values and protects its natural, historic and cultural landforms and buildings as 
local, regional and state tourist attractions 
The Community Viz indicators that directly relate to the Heritage objective include: 
• Distance to Points of Interest 
• Housing near Points of Interest 
• Housing near Points of Interest Percent 
• Jobs near Points of Interest Percent 
The STAR Communities rating areas that are pertinent to protecting historic areas and 
heritage are: 
• Education, Arts & Community, EAC4-Historic Preservation 
o Outcome 1 Local Historic District(s) 
o Outcome 2 Preserved Structures and Sites 
o Outcome 3 Green Retrofits 
o Outcome 4 Economic Impact 
Figure 316 shows the Heritage Overlays in Hobsons Bay. 
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Figure 316 Hobsons Bay Heritage Overlays 
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Objective 3 Infrastrucutre 
The infrastructure objective was formulated from growth objectives derived from the 
Hobsons Bay planning scheme that represent the following core infrastructure planning 
objectives 
1. Improving connectivity by facilitating the provision and enhancement of 
north – south linkages 
2. Providing new and replacing ageing infrastructure to meet the needs of existing 
and future residents, businesses and industries in response to increasing 
populations, particularly in and around Strategic Redevelopment Areas 
3. Ensuring the provision of appropriate community and social infrastructure to 
integrate new residential neighbourhoods within established areas 
4. Encourage the location of community facilities and services where there is an 
identified need 
5. Ensure the provision of an appropriate supply of well-designed car parking 
spaces within activity centres to service the land uses available 
6. Ensure that new commercial uses and development contributes to the supply of 
car parking in activity centres 
7. Enhance the environmental qualities of the Altona Beach  
8. Activity Centre, particularly the foreshore, Cherry Lake and Logan Reserve 
9. Improve pedestrian amenity in the Newport Activity Centre by enhancing the 
linkage of the centre separated by the railway corridor and main road and 
facilitating local pedestrian amenity through signage, safety, accessibility and 
landscaping. 
10. Make the Centre more functional in terms of traffic and parking for the local 
catchment population. 
11. Ensure that there is an appropriate interface between existing and future land 
uses within redundant industrial areas identified as Strategic Redevelopment 
Areas when planning for redevelopment of the precinct.  
12. Enhance accessibility and useability of the trail network through development, 
safety, and linkages to other public uses and residential areas 
13. Create a continuous shared trail along the creek by completing gaps in the 
Kororoit Creek Trail 
14. Facilitate the provision of boardwalks to manage pedestrian and bicycle access 
to protect the salt marsh areas of the Altona Coastal Park 
The Community Viz indicators that directly relate to the Infrastructure objective 
include: 
• Street Length per 1000 
• Street Length Total 
• Total True Intersections 
• Sidewalk Coverage 
The STAR Communities rating areas that are pertinent to infrastructure are: 
• Built Environment, BE-3 Compact & Compete Communities 
o Outcome 1 Density, Destinations and Transit 
o Outcome 2 Walkability 
o Outcome 3 Design 
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o Outcome 4 Affordable Housing 
• Build Environment, BE-5 Infill & Redevelopment 
o Outcome 1 Infill Development 
o Outcome 2 Existing Infrastructure 
• Built Environment BE-6 Public Space 
o Outcome 1 Acreage 
o Outcome 2 Proximity 
o Outcome 23 Connectivity 
o Outcome 4 Use  and Satisfaction 
• Built Environment BE-7 Transportation choices 
o Outcome 1 Mode Split 
o Outcome 2 Transportation Affordability 
o Outcome 3 Transportation Safety 
o Outcome 4 Vehicle Miles Travelled 
• Climate & Energy CE-6 Resource Efficient Public Infrastructure 
o Outcome 1 Energy Efficiency 
o Outcome 2 Water Efficiency 
• Natural Systems NS-1 Green Infrastructure 
o Designitated Green Infrastructure 
o Green Infrastructure Distribution 
 
Figure 317 shows the Roads, Rail and Bicycle infrastructure in Hobsons Bay. 
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Figure 317 Road, Rail and Bicycle Infrastructure in Hobsons Bay 
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Objective 4 Schools 
The schools objective was formulated from objectives derived from the Victorian 
government Department of Education and represent the following core planning 
objectives 
1. Breakfast program for disadvantaged 
2. Safe schools program 
3. State schools relief program 
The Community Viz indicators that directly relate to the School objective include: 
• Distance to Schools 
• Housing near Schools 
• Housing near Schools Percent 
• School Area per 1000 
• School Children 
• School Percent 
The STAR Communities rating areas that are pertinent to schools and the delivery 
of quality education are: 
• Education, Arts and Community EAC-3 Educational Opportunity & 
Attainment 
o Outcome 1 Reading Proficiency 
o Outcome 2 Graduation Rate 
o Outcome 3 Graduation Rate Equity 
 
Figure 318 shows the location of all public elementary, secondary schools and 
kindergartens in Hobsons Bay. 
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Figure 318 Hobsons Bay Schools and Kindergartens 
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Objective 5 Environment 
The environmental objective was formulated from growth objectives derived from the 
Hobsons Bay planning scheme that represent the following core environmental planning 
objectives: 
1. Encouraging environmentally sustainable development 
2. Reducing greenhouse gas emissions 
3. Encouraging environmental sustainability 
4. Protect and conserve the environmental and cultural significance of open space, 
in particular flora, fauna and geomorphology Where appropriate, support the 
revegetation of open space and watercourses using indigenous species to 
enhance and protect biodiversity 
The Community Viz indicators that directly relate to the Environment objective 
include: 
• CO Auto Emissions 
• CO2 Auto Emissions 
• Hydrocarbon Auto 
Emissions – Total 
• Residential Energy Use 
• Solid Waste Generation 
• Wastewater Generation 
• NOx Auto Emissions 
• Residential Water Use 
The STAR Communities rating areas that are pertinent to the environment are: 
• Climate & Energy CE-1 Climate Adaption 
o Vulnerability Reduction 
• Climate & Energy CE-2 Greenhouse Mitigation; 
o Outcome 1 Greenhouse Gas Emissions Reductions 
• Climate & Energy CE-3Greening the Energy Supply;  
o Outcome 1 Green Vehicles 
o Outcome 2 Electrical Energy Supply 
• Climate & Energy CE-4 Industrial Sector Resource Efficiency; 
o Outcome 1 Energy Efficiency 
o Outcome 2 Water Efficiency 
• Climate & Energy CE-5 Resource Efficient Buildings;  
o Outcome 1 Energy Efficiency 
o Outcome 2 Water Efficiency 
o Outcome 3 Green Certified Building Stock 
• Climate & Energy CE-6 Resource Efficient Public Infrastructure; 
o Outcome 1 Energy Efficiency 
o Outcome 2 Water Efficiency 
• Climate & Energy CE-7 Waste Minimization 
o Total Solid Waste 
 
Figure 319 is a composite figure showing green cars, energy and water efficient homes 
as well as the principles behind waste minimization. 
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Figure 319 A composite figure showing green cars, energy and water efficient homes as well as the principles behind waste minimization 
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Objective 6 Land Use 
The Landuse objective was formulated from growth objectives derived from the 
Hobsons Bay planning scheme that represent the following core land use planning 
objectives 
1. Provide open space in areas identified as having a deficiency, through shared 
use of facilities, identifying opportunities for new parks, enlarging existing parks 
and providing linkages to other open space areas 
2. Protect landscapes which are representative of the Kororoit Creek corridor 
3. Protect and maintain the visual environment and amenity of the open space 
conservation areas 
4. Ensure the establishment of dense vegetated buffer zones for the protection of 
drainage lines 
5. Encourage major industrial land uses to contribute towards the improvement of 
watercourses and open spaces in their localities and to integrate the landscaping 
of their internal site buffers with adjoining public open spaces 
6. Ensure the establishment of dense vegetated buffer zones for the protection of 
drainage lines 
7. Accommodating residential growth for future generations to facilitate urban 
consolidation 
8. Protecting the quality and character of existing suburbs from pressure associated 
with urban consolidation 
9. Defining a new neighbourhood character for the Strategic Redevelopment Areas 
which balances character and costs associated with remediation of former 
industrial site 
10. Accommodating urban growth largely in Strategic Redevelopment Areas to 
facilitate urban consolidation 
11. Encourages sustainable development and design excellence 
12. Discourage the conversion of marginal activity centres to industrial uses. 
13. Discourage non -residential land uses in or close to residential areas unless, the 
levels of activity and the traffic they generate, the times of operation and the 
amount of car parking provided are compatible with the protection and 
enhancement of the amenity of the residential area. 
The Community Viz indicators that directly relate to the Land Use objective include: 
• Average Parcel Size 
• Commercial Percent 
• Developed Area per 1000 
• Developed Land Area 
• Government Percent 
• Floodplain Area 
• Impervious Surface Ratio 
• Floodplain Percent 
• Industrial Percent 
• Mixed Use Percent 
• Multifamily Density 
• Multifamily Percent 
• Office Percent 
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• Parcels Area Total 
• Population 
• Population Density 
• Residential Area per 1000 
• Residential Density 
• Residential High Density Percent 
• Residential Low Density Percent 
• Residential Medium Density Percent 
• Single Family Density 
• Single Family Parcel Size 
• Single Family Percent\ 
• Vacant Percent 
• Use Mix 
The STAR Communities rating areas that are pertinent to the land use are: 
• Built Environment, BE-3 Compact & Compete Communities 
o Outcome 1 Density, Destinations and Transit 
o Outcome 2 Walkability 
o Outcome 3 Design 
o Outcome 4 Affordable Housing 
• Built Environment BE-4 Housing Affordability 
o Outcome 1 Housing and Transpiration Costs 
o Outcome 2 Affordable housing Production 
o Outcome 3 Affordable Housing Preservation 
• Build Environment, BE-5 Infill & Redevelopment 
o Outcome 1 Infill Development 
o Outcome 2 Existing Infrastructure 
• Built Environment BE-6 Public Space 
o Outcome 1 Acreage 
o Outcome 2 Proximity 
o Outcome 23 Connectivity 
o Outcome 4 Use and Satisfaction 
Figure 320 shows the residential, commercial and industrial land use patterns in 
Hobsons Bay., 
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Figure 320 Land use patterns in Hobsons Bay 
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Objective 7 Parks 
The parks objective was formulated from growth objectives derived from the Hobsons 
Bay planning scheme that represent the following core parks and natural space area 
planning objectives. 
1. Protects and enhances the coast, waterways, flora and fauna, parks and open 
spaces with their distinct natural features 
2. Protect and enhance the remaining 200 large and small parks dotted throughout 
residential areas including the five major non-coastal parks used mainly for 
sport, being Comben Reserve (on Skeleton Creek), Laverton Park (on Laverton 
Creek), Grant Reserve (on Cherry Creek and Lake), Paisley Park (on Paisley 
Drain) and Newport Lakes 
3. Establish linear parks along Skeleton, Stony, Kororoit and Laverton Creeks, as 
well as drainage and other corridors to provide opportunities for cycling and 
walking and to enhance the environmental appeal of the municipality 
4. Protect and enhance the Hobsons Bay Coastal Park as the main park in the 
municipality which contains the Hobsons Bay Coastal Trail and provides the 
primary connections to waterways running to the coast 
5. Create a continuous shared trail along the creek by completing gaps in the 
Kororoit Creek Trail 
The Community Viz indicators that directly relate to the Park objective include: 
• Distance to Parks 
• Housing near Parks 
• Housing near Parks Percent 
• Park Area per 1000 
• Parks and Recreation Percent 
The STAR Communities rating areas that are pertinent to the parks are: 
• Built Environment BE-6 Public Space 
o Outcome 1 Acreage 
o Outcome 2 Proximity 
o Outcome 23 Connectivity 
o Outcome 4 Use and Satisfaction 
Figure 321 Shows are the parks and reserves in Hobsons Bay.
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Figure 321 Hobsons Bay Parks 
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Objective 8 Health 
The STAR Communities evaluation for Hobsons Bay in 2016 was 43.5 out of a possible 100 
points.  Certain Health and Safety objectives are either the direct responsibility of the Victorian 
state or the Commonwealth (Federal) Government. Other objectives such Active Kids or Adults 
are the responsibility of either community groups or the responsibility of the individual in 
question. 
Community Viz does not have a suite of standard community health indicators. The Australian 
Government through the Australian Institute of Health and Welfare have published the key 
indicators for chronic disease and associated determinants 
“Chronic diseases, such as diabetes mellitus, asthma and heart disease, are the leading 
causes of death and disability in Australia. They are caused by multiple factors including 
genetics, lifestyle and environment, and are expected to become more common as the 
population ages and risk factors increase. The burden of these conditions can be high, not 
only for people who have them, but also for their families and carers.  
By reporting chronic disease statistics, we can monitor patterns of chronic diseases and 
their determinants, and the outcomes of interventions and health programs, and from these 
prioritise future health services.” (Australian Government, 2016)  
Table 155  Key indicators for chronic disease and associated determinants Key indicators for 
chronic disease and associated determinants 
Chronic disease 
• Type 2 diabetes 
• Psychological distress in adults 
• Depression in adults 
• Potentially preventable cancers 
• Prostate cancer 
• Breast Cancer 
• Dementia 
• Oral Health 
• Arthritis 
• Sever osteoporosis 
• End stage kidney disease 
• Mental Health 
Determinants 
• Overweight and obesity in children  
• Daily smoking 
• Low birthweight 
• High blood pressure 
• High blood cholesterol 
• People with diabetes who have a HibA1C level greater than 7% 
• Waist circumference 
• Insufficient fruit and vegetable consumption 
• Breastfeeding 
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• Risky alcohol consumption 
• Physical inactivity 
Source: (Australian Government, 2016) 
Health Data is collected at various geographic levels by the Australian government. All health 
data can be mapped using a geographic information system. The mapped data then can be 
compared to the STAR communities’ objectives to determine an applicable score for each 
objective. 
 
The STAR Communities rating areas that are pertinent to the environment are: 
• Health & Safety H&S 1 Active Living 
o Outcome 1 Active Adults 
o Outcome 2 Active Kids 
• Health& Safety H&S 2 Community Health & Health Systems 
o Outcome 1 Health Outcomes 
o Outcome 2 Health Behaviors 
o Outcome 3 Clinical Care 
o Outcome 4 Quality of Local Health System 
• Health & Safety H&S-4 Food Access & Nutrition 
o Outcome 1 Local Fresh Food 
o Outcome 2 Food Security and Assistance 
o Outcome 3 Access to Healthful Food 
o Outcome 4 School Nutrition 
Figure 322 show the Hobsons Bay health clinics. 
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Figure 322 Hobsons Bay Health Clinics 
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Objective 9 Transport 
The Transport objective was formulated from growth objectives derived from the 
Hobsons Bay planning scheme that represent the following core planning objectives; 
1. Facilitate the provision of boardwalks to manage pedestrian and bicycle access 
to protect the salt marsh areas of the Altona Coastal Park. 
2. Provide safe and easy pedestrian, bicycle and vehicular access throughout the 
centre, linking the beach and foreshore to Cherry Lake and the recreation 
facilities through Pier Street. 
3. Ensure that new commercial uses and development address traffic flow in and 
around centres 
4. Enhance trading by improving pedestrian and vehicular access. 
5. Ensure that new commercial uses and development facilitates public transport 
use, pedestrian flows and bicycle use 
6. Improve local area traffic and car parking management within and around the 
Williamstown Activity Centre. 
7. Encourage the Altona Beach Activity Centre as a public transport hub and 
interchange for the local community, commuters and tourists. 
8. Provides for an integrated network of convenient, functional, accessible and 
sustainable modes of transport 
9. To provide access to, through and within the municipality by all modes of 
transport including walking, cycling, public transport and private and 
commercial vehicles.  
10. To protect residential and other sensitive land uses from the adverse effects 
of vehicular traffic. 
11. To support increased use of public transport and an efficient network. 
The Community Viz indicators that directly relate to the Transport objective include: 
• Bicycle Route Coverage 
• Bicycle Route Length 
• Commercial Parking 
Requirements 
• Distance to Transit 
• Distance to Transit – Jobs 
• Intersection Density 
• Right of Way Percent 
• Street Connectivity 
• Street Density 
• Transit Stop Density 
• Vehicle Miles Travelled 
• Vehicle Trips per Day 
The STAR Communities rating areas that are pertinent to the transport are: 
• Built Environment BE-7 Transportation choices 
o Outcome 1 Mode Split 
o Outcome 2 Transportation Affordability 
o Outcome 3 Transportation Safety 
o Outcome 4 Vehicle Miles Travelled 
 
Figure 323 shows the various forms of transport in Hobsons Bay. 
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Figure 323 Hobsons Bay Transport 
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Objective 10 Economy 
The Economic objective was formulated from growth objectives derived from the 
Hobsons Bay planning scheme that represent the following core planning objectives; 
1. Protecting National and State significant industries, including some of Victoria’s 
largest petroleum, chemical and manufacturing industries from encroachment of 
residential or other sensitive uses. 
2. Supporting the growth, development and expansion of industrial enterprises in 
Core and Secondary industrial areas. 
3. Limitation on the establishment and redevelopment of industries due to the 
application of Employee Population Density Controls. 
4. Managing the movement of freight and industrial traffic through the 
municipality to minimise local impacts 
5. The sustainable growth of designated major activity centres. 
6. Responding appropriately to development pressure and activity to support the 
growth of other sustainable activity centres 
7. Valuing its retail strip shopping centres and maintaining their village character 
and atmosphere. 
8. Encouraging ‘green’ industry which respects the community and the 
environment. 
9. Enhance tourism opportunities within and around the Williamstown Activity 
Centre 
The Community Viz indicators that directly relate to the Economy objective include: 
• Commercial Energy Use 
• Commercial FAR – Average 
• Jobs 
• Jobs Density 
• Jobs near Amenities 
• Jobs near Amenities Percent 
• Jobs near City Center 
• Jobs near City Center Percent 
• Jobs near Points of Interest 
• Jobs near Points of Interest Percent 
• Jobs near Transit 
• Jobs near Transit Percent 
• Jobs to Housing Ratio 
The STAR Communities rating areas that are pertinent to the economy are: 
• Economy & Jobs EJ-1 Business Retention & Development 
o Outcome 1 Business 
o Outcome 2 Annual Sales 
o Outcome 3 Employment 
• Economy & Jobs EJ-2 Green Market Development 
o Outcome 1 Community Resource Efficiency 
o Outcome 2 Green Certified Building Stock 
o Outcome 3 Renewable Energy Use 
o Outcome 4 Green Vehicles 
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• Economy & Jobs EJ-3 Local Economy 
o Outcome 1 Community Self reliance 
o Outcome 2 Local financial Institution Deposits 
• Economy & Jobs EJ-4Quality jobs & Living Wages 
o Outcome 1 Median Household Income 
o Outcome 2 Living Wages 
• Economy & Jobs EJ-5 Targeted Industry Development 
o Outcome 1 Targeted Industry Business 
o Outcome 2 Targeted Industry Sales 
o Outcome 3 Targeted Industry Employment 
• Economy & Jobs EJ-6Workforce Readiness 
o Outcome 1 Trained Workforce 
o Outcome 2 Workforce Mobility 
Figure 324 shows various commercial enterprises in Hobsons Bay. 
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Figure 324 Economy & Jobs in Hobsons Bay 
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Objective 11 Housing 
The Housing objective was formulated from growth objectives derived from the 
Hobsons Bay planning scheme that represent the following core planning objectives; 
1. Provide a mix of housing types that better reflects the cross section of 
household sizes and the provision of housing for people with particular needs 
2. Encourage subdivision that provides a range of lot sizes to cater for a 
diversity of housing stock and a better matching of house size and type with 
varying community needs 
3. Support medium density residential development where it can be 
accommodated within the capacity of existing infrastructure 
4. Support medium density residential development where the character and 
amenity of the neighbourhood is not prejudiced. Encourage higher density 
residential development in activity centres where it can be accommodated 
within the capacity of existing infrastructure. 
The Community Viz indicators that directly relate to the Housing objective include: 
• Housing near Amenities 
• Housing near Amenities 
Percent 
• Housing near City Center 
• Housing near City Center 
Percent 
• Housing near Hazards and 
Risks 
• Housing near Hazards and 
Risks Percent 
• Housing near Transit 
• Housing near Transit 
Percent 
• Housing near 
Transportation Choices 
• Housing near 
Transportation Choices 
Percent 
• Infill Housing - Net New 
The STAR Communities rating areas that are pertinent to the housing are: 
• Built Environment, BE-3 Compact & Compete Communities 
o Outcome 1 Density, Destinations and Transit 
o Outcome 2 Walkability 
o Outcome 3 Design 
o Outcome 4 Affordable Housing 
• Built Environment BE-4 Housing Affordability 
o Outcome 1 Housing and Transpiration Costs 
o Outcome 2 Affordable Housing Production 
o Outcome 3 Affordable Housing Preservation 
• Build Environment, BE-5 Infill & Redevelopment 
o Outcome 1 Infill Development 
o Outcome 2 Existing Infrastructure 
Figure 325 shows the location of existing and proposed housing in Hobsons Bay 
existing housing is coloured pink with proposed residential dwellings are coloured 
blue.
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Figure 325 Hobsons Bay Housing 
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Scenario 1 2016 -2050 Constant Growth Scenario Hobsons Bay 
Sustainability Evaluation  
The first scenario to be evaluated for sustainability is Scenario 1 the “Continual 
Growth” scenario. This scenario was outlined in Chapter 6 and is based on the VIF 
population forecast to 2050. Scenario 1 contained three population and dwelling unit 
forecasts for the period 2016 through 2050. 
Figure 326 Hobsons Bay Scenario 1 Population and Dwelling forecasts 
 
Source: (Victorian Department of Planning and Community Development 2014) 
As shown in Chapter 6 sixteen environmental indicators were developed through the 
Community Viz Buildout Simulation of Hobson Bay for each of the study eight time 
frames (i.e. 2016; 2021; 2026; 2031; 2036; 2041; 2046 and 2050. The sixteen 
indicators are listed in Table 188. 
  
Low / Base / High Scenarios
• Population Dwelling and New Dwelling Units  were 
forecast to be:
2016 2021 2026 2031 2036 2041 2046 2050
Scenario 1 Low Population 81996 84848 87602 90119 93,002 95,977 99,047 102,215
Total Dwelling 33370 34902 36359 37739 39,319 40,965 42,680 44,467
New Dwelling Units 1376 1432 1489 1549 1,611 1,675 1,742 1,812
Scenario 2 Average Population 91,107 94,275 97,336 100,132 103,335 106,641 110,052 113,572
Total Dwelling 37,078 38,780 40,399 41,932 43,688 45,517 47,422 49,408
New Dwelling Units 2111 2577 2224 2,342 2,184 2,419 2,407 2,528
Scenario 3 High Population 100,218 103,703 107,070 110,145 113,669 117,305 121,057 124,930
Total Dwelling 40,786 42,658 44,439 46,125 48,056 50,068 52,164 54,348
New Dwelling Units 2,753 2,974 3,211 3,468 3,746 4,046 4,369 4,179
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Table 188 Community Viz Indicators used in Scenario1 Analysis 
 
Co Emissions CO2 Emissions Hydrocarbon 
Emissions 
NOx Emissions 
Commercial Energy 
Usage 
Commercial Floor 
Area 
Jobs to Housing Commercial Jobs 
Labour Force  Population Residential 
Dwellings 
Residential Energy 
Usage 
Residential Water 
Usage 
School Children Vehicle Trips per 
day 
Dwelling Allocation 
Source: (Orton Family Foundation 2014) 
Community VIZ Indicator Results (Scenario 1 Continual Growth) 
The results for the sixteen environmental indicators for the 2016-2050 are presented 
in tables 189   through 192. 
Each table shows: 
• The 2016 result; 
• The 2050 result; 
• The absolute and percentage difference between the 2016 and 2050 results; 
• The percentage and absolute difference between the 2016 low scenario results 
and the 2050 high scenario results (this shows the maximum impact increase 
over the 2016 -2050-time span between the low forecast and the high forecast). 
• The percentage and absolute difference between the 2016 low scenario results 
and the 2050 medium scenario results (this shows the maximum impact 
increase over the 2016 -2050 time span between the low forecast and the 
medium forecast). 
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Table 189 is a comparison showing the 2016 and 2050 results the following indicators; 
CO Emissions; Dwelling Units; CO2 Emissions; Hydro Emissions and NOx 
Emissions. 
Table 189 Hobson Bay Indicator Comparisons 2016 -2050 
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Table 190 is a comparison showing the 2016 and 2050 results the following indicators; 
Commercial Energy Usage; Jobs to Housing Ratio; Commercial Jobs; Population and 
Residential Dwellings. 
Table 190 Hobson Bay Indicator Comparisons 2016 -2050 
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Table 191 is a comparison showing the 2016 and 2050 results the following indicators: 
Residential Energy Usage; Commercial floor Area; Labour Force and Residential 
Water Usage. 
Table 191 Hobson Bay Indicator Comparisons 2016 -2050 
 
Table 192 is a comparison showing the 2016 and 2050 results the following indicators: 
School children; Vehicle trips per day and Dwelling allocation. 
Table 192 Hobson Bay Indicator Comparisons 2016 -2050 
 
For the four tables the medium scenario five indicators show an increase of 50% in 
emission levels or dwelling units for the 2016-2050 time period. The results are for 
the medium scenario only and does not compare results with either the low or high 
scenario the period 2016 – 2050. 
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The high scenario five indicators for the four tables show an increase of 58% in 
emission levels or dwelling units for the 2016-2050 time period. 
The difference between the lowest result for the population and residential dwellings 
indicators in 2016 and the highest potential result for the population and residential 
dwellings indicators in 2050 is 527%. This fivefold increase highlights the effect that 
urban growth and residential development can have on the urban landscape. 
In Table 190 Commercial Energy consumption for the 2016 -2050 period would 
remain constant with no substantial additional energy requirements being forecast. 
Change in Commercial jobs for the period 2016 through 2050 would range from 826 
to 879 in Hobsons Bay. 
As the number of houses increase during the period 2016-2050 and the number of 
commercial jobs remain static the jobs to housing ratio will decline or get smaller 
there is over a thirty percent decline for both the medium and higher scenarios for that 
period. 
In Table 191 the commercial floor area for the 2016 – 2050 period remains static 
with only a 6.36% growth between the lowest results for commercial floor area in 
2016 and the highest results commercial floor area in 2050.    
The results from the Community Viz Scenario 1 “Continual Growth” scenario can be 
summarized into 6 points. These six points reflect how population and urban 
development with impacts on the urban ecology of Hobsons Bay. 
1. With the population in Hobsons Bay increasing in each of the eight time 
periods (i.e. 2016, 2021, 2026, 2031, 2036, 2041 2046 and 2050) there will be 
more emissions (C0; CO2, NOx; Hydrocarbons are generated and put into the 
atmosphere.  In Hobsons Bay, there is a possibility to reduce the reliance or 
the level or number of motor cars per household. Hobson Bay is part of the 
metropolitan transport network which is comprised of buses, trains, trams and 
water taxis. 
2. The open space ratio per 1000 residents will decrease as the population 
increases. Open Space is the amount of park and reserve land within Hobsons 
Bay. For 2016 the amount of open space is 1,797,780 sq. meters with a 
population of 83,863 residents resulting in an open space ratio of 21.43 square 
meters (1,797,780 / 83,863) for each resident. In 2050 the open space ration 
will decrease to 14.3 square meters per resident (1,797,780 /125,000) as the 
result of increased urbanisation. 
3. The urban density of Hobsons Bay will increase. The area of Hobsons Bay is 
64.2 square kilometres. The current population of Hobsons Bay is 83,863. 
Urban density is calculated by dividing population by urban area. Hobsons Bay 
in 2016 has an urban density of 1,306 residents per square kilometre. In 2050, 
Hobsons Bay is forecast to have a population of 125,000 residents with an 
urban density of 1,947 residents per square kilometre. 
4. New residential and commercial development will add greater stress on 
existing physical or natural infrastructure. 
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5. Hobsons Bay will be affected by Climate Change as a result of sea level rise. 
Sea level is expected to rise 20 CM by 2040; 47cm by 2070 47 and 82 cm by 
2100. 
6. There will be more combination commercial / residential developments in 
Hobsons Bay. Hobsons Bay has had their planning scheme amended with new 
residential and commercial zones that allow for greater use of mixed purpose 
buildings. 
Scenario 1 (Continual growth) Sustainability Score 
The 2016 Sustainability score for Hobsons Bay was 434.5 out of 720 potential points. 
This rating is equating to cities that are national leaders in sustainability. There are 
currently 8 cities in the US that have this ranking. 
By combining the environmental, demographic and land use indicators generated by 
the Community Viz Buildout of Hobsons Bay from 2016 through to 2050 and the 
STAR Communities Sustainability objectives an indicator of potential environmental 
outcomes was developed for the 2016 - 2050 period 
 The Scenario 1 score has been affected by: 
• An increase in population and housing; 
• Increased emissions; 
• Increased water and electricity usages; 
• Increased demands on physical infrastructure 
• Increased demands on social infrastructure 
Score Objective 1 Protecting the Coastline 
The Protecting the coastline Objective is comprised of one component (i.e. 2016   20 
points) 
• Natural Systems NS-3 Natural Resource Protection (i.e. 2016 score 20 points) 
 Objective 1 Protecting the Coastline the following will reduced the 2016 score: 
1. Climate Change 
2. Global Warming 
3. Sea level rise 
The Natural Systems NS-3 Natural Resource Protection was awarded the maximum 
allowable score of 20 points in 2016. The increased development in conjunction with 
sea level rise and climate change will reduce the current 2016 score by at least one third. 
The impacts of climate change sea level rise are shown in Figure 327. The level of 
flooding portrayed in the figure is the result of modelling by the Victorian State 
government. The entire coastline of Hobsons Bay will be subject to inundation. The 
maximum possible reduction in the 2016 score would be fifty percent. 
The score for Scenario Objective 1 “Protecting the Coastline” will range from a low 10 
point to a high of 15 points depending the level of coastal inundation over time. A score 
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of 12.5 has been allocated which represents the midpoint between the projected 
low and high scores for Objective 1 Protecting the Coastline.
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Figure 327 The Projected Level of Flooding in Hobsons Bay the result of Sea level rise and Climate Change 
 558 
 
Score Objective 2 Heritage 
The heritage Objective is comprised of one component (i.e. 2016 15 points) 
• EAC-4 Historic Preservation (i.e. 2016 score 7 points) 
The Education, Arts & Culture EAC-4 Historic Preservation was awarded the maximum 
allowable score of 15 points in 2016.  There is no indication that the level of heritage 
conservation will decrease as the result of Scenario 1. The Scenario 1 Objective 2 
score for heritage is 15 points which was the same as 2016 sustainable audit of 
Hobsons Bay. 
Score Objective 3 Infrastructure 
The Infrastructure Objective is comprised of six components: (i.e. 2016 score 100 
points) 
• Built Environment, BE-3 Compact & Complete Communities (i.e. 2016: Score  
20 points) 
• Built Environment, BE-5 Infill & Redevelopment (i.e. 2016: Score 10 points) 
• Built Environment BE-6 Public Space(i.e. 2016: Score 20  points) 
• Built Environment BE-7 Transportation choices (i.e. 2016: Score 20points) 
• Climate & Energy CE-6 Resource Efficient Public Infrastructure (i.e. 2016: 
Score       10 points) 
• Natural Systems NS-1 Green Infrastructure (i.e. 2016: Score 20 points) 
The six infrastructure components scored the maximimum combined score of 100 points 
in 2016.  The BE-3 Compact & Compete Communities and BE 6 - Public Space 
indicators may in fact receive a lower grade over time as the result of increased 
population; the potential degeneration of social, transport and housing services the result 
of increased demands on infrastructure or the infrastructure meeting its capacity limits 
thus creating secondary unforeseen problems such as transport congestion, the lack of 
housing diversity with no options for low income housing. The rise in CV indicators for 
2016 -2050 period indicates the future scores for this objective will be lower than its 
existing  perfect current score (i.e. 20 ).  Trending the results from CV indicators forward 
to 2050 there is a 50% increase in emission and impacts. If we apply these results to the 
BE-3 objectives the potential maximum objective score of 20 could be reduced by up 
to 50 percent. 
The future score for BE-3 Scenario 1 objective would range from 10 to 15 points instead 
of the current 20 points. A score of 12.5 has been allocated which represents the 
midpoint between the projected low and high scores the Objective 3 Compact & 
Complete Communities.  
The above mentioned indicators can have an impact on BE-6 “Public Spaces” and have 
the potential to reduce the amount of acreage or space per resident along with individual 
use and satisfaction of public areas through overcrowding.  The BE -6 objective was 
awarded the maximum allowable score of 15 points in 2016. The increased development 
will reduce the current 2016 score by at least one-third. The Scenario 1 score will drop 
from 15 points down to 10 points. 
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BE-5 “Infill & Redevelopment” may in fact receive a lower grade over time as the result 
of increased population. The rise in CV indicators for 2016 -2050 period indicates the 
future scores for this objective will be lower than its existing  perfect current score (i.e. 
10 ). The increased development will reduce the current 2016 score by at least one-third. 
The Scenario 1 score will drop from10 points down to 7 points.  
BE-7 “Transportaton Choices” may in fact receive a lower grade over time as the result 
of increased population. The rise in CV indicators for 2016 -2050 period indicates the 
future scores for this objective will be lower than its existing  perfect current score (i.e. 
20 ). The increased development will reduce the current 2016 score by at least one-third. 
The Scenario 1 score will drop from 15 points down to 10 points.  
CE-6 (Resource Efficient Public Infrastructure) There is no indication that the level of 
efficient public  infrastructure will decrease as the result of Scenario 1. The same score 
of  10 points has been allocated to Scenario 1 “Continual Growth”.  
NS-1 Green Infrastructure There is no indication that the level of efficient public 
infrastructure will decrease as the result of Scenario 1. The same score of 15 points 
has been allocated to Scenario 1 “Continual Growth” 
The total score for the Objective 3 Infrastructure is 64.5 points. This represents a 
35.5 point reduction over the 2016 sustainability audit. 
Score Objective 4 Schools  
The Schools Objective is comprised of 1 component 
• Educational Opportunity and Attainment (i.e. 2016 Score 13.4 points) 
EAC-3 Educational Opportunity & Attainment may be affected by population 
expansion. Each of these indicators have the ability to alter the existing Educational 
Opportunity & Attainment score. Indicators such as: 
• School Children; and 
• School per 1000 
The indicators have the potential to reduce the quality of the education unless there is 
an increase in the resources to match the expected increase in the school age population. 
Resources include the development of new schools if required to meet the forecast 
expected new demand. 
The question that needs to be answered is will additional educational resources (i.e. 
schools and teachers) be allocated in Hobsons Bay to match the proposed increase in 
school age population. At this time, we have no proof that the either the proposed 
students or additional educational resources will actually be located in the municipality. 
It is prudent to take a conservative viewpoint and discount the proposed educational 
activity. 
The Scenario 1 Objective 4 score for schools is 13.4 points which was the same as 
2016 sustainable audit of Hobsons Bay 
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Score Objective 5 Environment 
The Environment Objective is comprised of six components: (i.e. 2016 score 74.5 
points) 
• Climate & Energy CE-1 Vulnerbility Reduction (i.e. 2016: Score  10.5 points) 
• Climate & Energy CE-2 Green house Mitigations (i.e. 2016: Score  20 points) 
• Climate & Energy CE-3 Greening the Energy Supply (i.e. 2016: Score 10 
points) 
• Climate & Energy CE-4 Industrial Sector Resource Efficiency (i.e. 2016: 
Score 0  points) 
• Climate & Energy CE-5 Resource Efficient Buildings (i.e. 2016: Score 9 
points) 
• Climate & Energy CE-6 Resource Efficient Public Infrastructure (i.e. 2016: 
Score       10 points) 
• Climate & Energy CE-7 Waste Minimization (i.e. 2016: Score 15 points) 
The indicators have the potential to reduce the quality of the atmosphere by increasing 
the amount of greenhouse gases; increasing the general population’s vulnerability to the 
effects of climate change and increasing the amount of total solid waste that is generated 
by increased residential development. 
The CE-1 objective was awarded the maximum allowable score of 15 points in 2016. 
The increased development will reduce the current 2016 score by at least one-third. The 
Scenario 1 score will drop from 15 points down to 10 points. 
 The CE-2 objective was awarded the maximum allowable score of 20 points in 2016. 
The increased development will reduce the current 2016 score by at least one-third. The 
Scenario 1 score will drop from 20 points down to 15 points. 
The CE-7 objective was awarded the maximum allowable score of 15 points in 2016. 
The increased development will reduce the current 2016 score by at least one-third. The 
Scenario 1 score will drop from 15 points down to 10 points. 
The other four   indicators (CE-3 Green the Energy Supply; CE-4 Industrial Sector 
Resource Efficiency; CE-5 Resource Efficient Buildings and CE-6 Resource Efficient 
Public Infrastructure) also have the ability to receive lower scores in the future. 
The Greening the Energy supply (CE-3) in Victoria to more renewable sources of 
energy is currently underway. The transition process may not be able to keep pace with 
the residential and commercial development that has been forecast for Victoria to 2050. 
If this occurs the proportion of green energy production to the total energy produced in 
Victoria will fall. If or when this occurs there will be reduction in the Green Energy 
supply objective score. This reduction could range from 10 to 50%. If we apply these 
results to the CE-3 objective the potential maximum objective score of 5 for the 
objective could be reduce by up to 50 percent. 
The Industrial Sector Efficiency (CE-4) received no rating point in the 2016 evaluation. 
With the projected changing of the industrial land scape in Hobsons Bay this objective 
may not score any points in future evaluations. 
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Resource Efficient Buildings (CE-5) received no rating points in 2016 for energy 
efficiency. For this objective to garner a score the community building stock has to show 
or have an incremental approach to achieving an 80% reduction in energy usage by 
2050. This may not be possible and will for the immediate term not garner any scoring 
points. 
Energy Efficient Public Infrastructure (CE-6) received full points in 2016 for energy 
and water efficiency. For this objective to garner a maximum score the public building 
stock has to show or have an incremental approach to achieving an 80% reduction in 
both energy and water usage by 2050. This may not be possible and the potential 
maximum objective score of 7 for the objective could be reduce by up to 50 percent. 
The total Scenario 1 score for Objective 5 Environment is 41 points. This 
represents a decrease of 34.5 points over the 2016 Hobsons Bay sustainability audit 
results. 
Score Objective 6 Land Use 
The Land Use Objective is comprised of four components: (i.e. 2016 Score was 46.5 
points) 
• Built Environment, BE-3 Compact & Complete Communities (i.e. 2016 Score 
20 Points) 
• Built Environment BE-4 Housing Affordability (i.e. 2016 Score   4.5 Points) 
• Build Environment, BE-5 Infill & Redevelopment (i.e. 2016 Score 7 points) 
• Built Environment BE-6 Public Space (i.e. 2016 Score 15 Points) 
The BE-3 and BE-6 indicators may in fact receive a lower grade over time as the result 
of increased population; the potential degeneration of social, transport and housing 
services the result of increased demands on infrastructure or the infrastructure meeting 
its capacity limits thus creating secondary unforeseen problems such as transport 
congestion, the lack of housing diversity with no options for low income housing. The 
rise in CV indicators for 2016-2050 which correspond to or can be linked to the STAR 
Communities BE-3 objectives (Compact and Complete Communities) indicates the 
future scores for this objective will be lower than its existing perfect current score (i.e. 
20).  Trending the results from CV indicators forward to 2050 there is a 50% increase 
in emission and impacts. If we apply these results to the BE-3 objectives the potential 
maximum objective score of 20 could be reduce by up to 50 percent. 
The future score for BE-3 Scenario 1 objective would range from 10 to 15 points instead 
of the current 20 points. 
The above mentioned indicators can have an impact on BE-6 (Public Spaces) and have 
the potential to reduce the amount of acreage or space per resident along with individual 
use and satisfaction of public areas through overcrowding.  The BE -6 objective was 
awarded the maximum allowable score of 15 points in 2016. The increased development 
will reduce the current 2016 score by at least one-third. The Scenario 1 score will drop 
from 15 points down to 10 points.  
 562 
 
The other two indicators BE-4 Housing Affordability and BE-5 Infill & 
Redevelopment) also have the ability to receive a lower score in the future. Housing 
Affordability is a chronic issue with the median house price in Hobsons Bay in excess 
of $600,000.  The increased development may not actually ease the housing 
affordability crisis in Hobsons Bay. The Scenario 1 for BE-4 Housing Affordability 
score may drop by up to one half by 2050. For evaluation purposes the scenario 1 BE-
4 score will drop to 2.7 out of a possible 15 points.   
The BE-5 Infill and Redevelopment score for Scenario 1 no additional points should be 
awarded to the objective total. The total Land Use objective score for scenario 1 is 
32.2 points out of a possible 60 points. The 2016 sustainable audit recorded a score of 
49.5 points 
Score Objective 7 Parks 
The Parks Objective is comprised of one component (i.e. 2016 15 points) 
• Built Environment BE-6 Public Space (i.e. 2016 Score 15 Points) 
As stated earlier the BE-6 may in fact receive a lower grade over time as the result of 
increased population; the potential degeneration of social, transport and housing 
services the result of increased demands on infrastructure or the infrastructure meeting 
its capacity limits thus creating secondary unforeseen problems such as transport 
congestion, the lack of housing diversity with no options for low income housing. The 
increased development will reduce the current 2016 score by at least one-third. The 
Scenario 1 Objective 7 Parks score is 10 points out of a possible 15 points. The 2016 
sustainable audit recorded a score of 15 points 
Score Objective 8 Health 
The Health Objective is comprised of three components (i.e. 2016 score 10.2 points) 
• Health & Safety 1 Active Living (i.e. 2016 Score 0 points) 
• Health & safety 2 Community Health & Health Systems (i.e. 2016 Score 5 
points) 
• Health & Safety H & S 4 Food Access & Nutrition (i.e. 2016 Score 5.2 points) 
The three components scored a total of 10.2 points out of a possible 50 points. The three 
objectives will also be affective by an increasing population and urban development. 
A brief synopsis outlining the health issues that reflect the potential ability of Hobsons 
Bay to achieve a high score on the STAR Communities rating system is listed below: 
1. In Hobsons Bay, the life expectancy for someone born in 2007 was 79.2 years 
for males and 83.4 years for females. These figures were both slightly lower than 
the Victorian average (80.3 years and 84.4 years respectively (Victorian 
Department of Health, 2011) 
 
2. Ninety-two per cent of Hobsons Bay residents did not consume the minimum 
serve of vegetables. Furthermore, 48 per cent of Hobsons Bay residents did not 
consume the minimum serve of fruit. These rates are similar to the North 
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Western Metropolitan Region (NWMR) and Victoria. (City of Hobsons Bay, 
2013)  
 
3. Being overweight is of particular concern for men in Hobsons Bay. The 
percentage of overweight males (52%) is significantly above the rates for the 
NWMR (39%) and Victoria (40%). More males are also obese in Hobsons Bay 
(18%) than in NWMR (17%) and Victoria (17%). (City of Hobsons Bay, 2013)  
 
4. The percentage of overweight females is also higher in Hobsons Bay (28.2%) 
than the NWMR (24.8%) and Victoria (24.2%) (City of Hobsons Bay, 2013)  
 
5. Fifty-seven per cent of Hobsons Bay residents did not engage in enough physical 
activity to reap health benefits. This is similar to the NWMR rate but lower than 
Victoria (60%). (City of Hobsons Bay, 2013)  
 
6. Walking or cycling for transport, especially for short trips, provides an 
opportunity for incidental exercise. Fewer people in Hobsons Bay participated 
in this type of exercise (56%) when compared to the NWMR (58%) and Victoria 
(62%). (City of Hobsons Bay, 2013) 
 
7. According to the VicHealth Indicators Survey (2012), residents of Hobsons Bay 
spent more time in sedentary activity with 42 per cent of residents sitting for 
seven hours or more on an average weekday compared to the Victorian rate 
(32.6%). (City of Hobsons Bay, 2013)  
 
8. In Hobsons Bay, 44 per cent of people drink to levels that place them at short 
term risk. This is in line with the Victorian figure (45%) (Department of Health, 
2010). 
 
 
9. Hospital admissions which were wholly attributable to alcohol grew from 2003 
to 2008 at a faster rate in Hobsons Bay than in the NWMR and Victoria (City of 
Hobsons Bay, 2013)  
 
 
10. A slightly higher percentage of residents are ex-smokers (25%) when compared 
with the NWMR (23%) and the Victorian average (24%) (City of Hobsons Bay, 
2013).  
 
11. While the prevalence of type 2 diabetes in Hobsons Bay (3.2%) is below the 
Victorian figure (4.8%), a 2009 study by the Australian Community Centre for 
Diabetes, reveals that the number of registered cases of type 2 diabetes in 
Hobsons Bay could be as high as 5.8 per cent, and higher again in local areas 
including Altona, Altona North and Laverton. (City of Hobsons Bay, 2013)  
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12. The prevalence of heart disease is lower in Hobsons Bay (5%) than in the 
NWMR (7%) and Victoria (7%). Heart disease is more common in males and 
this is reflected in Hobsons Bay with the prevalence in males (6%) is higher 
compared to females (3%). (City of Hobsons Bay, 2013)  
 
13. The prevalence of cancer is higher in Hobsons Bay (7.4%) than both the NWMR 
(5.6%) and Victoria (6.6%) (City of Hobsons Bay, 2013)  
 
14. The prevalence of asthma is higher in Hobsons Bay (11.5%) than in NWMR 
(10.5%) and Victoria (10.7%). and is more common among females (13.4%) 
than males (9.6%). (City of Hobsons Bay, 2013) 
 
15. Approximately 13 per cent of Hobsons Bay residents sought help for a mental 
health issue in the past 12 months, higher than the Victorian rate and the NWMR 
rate (both 11%). (City of Hobsons Bay, 2013)  
 
16. Psychological distress relates to anxiety, depression and worry, at levels which 
impact negatively on health and wellbeing. Approximately 11 per cent of 
Hobsons Bay residents have high to very high levels of psychological distress. 
(City of Hobsons Bay, 2013)  
 
17. In 2010, Hobsons Bay had 0.90 General Practitioners (GPs) per 1,000 
population. This is lower than the NWMR rate of 1.07 and the Victorian rate of 
1.11 (Department of Health, 2010b). It needs to be noted that this statistic tells 
us how many GPs per person in the population, but it does not provide a precise 
measure of the GP service availability within the LGA as it does not take into 
account in what capacity the GP works (e.g. full time or part time). (City of 
Hobsons Bay, 2013)  
 
18. As a result of having a shortage of GPs, in 2009/10, people living in Hobsons 
Bay were less likely to access GP services (5,438 attendances per 1,000) 
compared people living NWMR (5,972 per 1,000) (City of Hobsons Bay, 2013)  
 
19. Having a shortage of GPs also results in more residents presenting to hospital 
emergency departments. In 2010-11 Hobsons Bay had 257 emergency 
department presentations per 1000 population. This was the highest rate for the 
NWMR whose average was 113 and also higher compared to the Victorian rate 
of 105. In fact, Hobsons Bay was ranked 7th amongst all LGAs for most 
emergency department presentations (City of Hobsons Bay, 2013). 
 
The nineteen points outlined the major community health issues and difficulties that are 
facing Hobsons Bay which are acting as impediments to improving the current health 
rating score. The Scenario 1 Objective 8 Health score is 10.2 points out of a possible 
50 points. The 2016 sustainable audit recorded a score of 10.2 points 
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Score Objective 9 Transport 
The Transport Objective is comprised of one component: 
Built Environment BE-7 Transportation choices (i.e. 2016 Score 15 points) 
BE-7 “Transportation choices” may in fact receive a lower grade over time as the result 
of increased population. The rise in the community Viz indicators for the 2016-2050 
period indicates that future scores for this objective will be lower than its existing perfect 
current score (i.e. 20). The increased development will reduce the current 2016 score by 
at least one third. The Scenario1 Objective 9 Transport Score will drop from 15 
points down to 10 points. 
Score Objective 10 Economy 
The Economy Objective is comprised of six components: (i.e. 2016 Score 49.5 points) 
• Economy & Jobs EJ-1 Business Retention & Development (i.e. 2016 Score 4.2 
points) 
• Economy & Jobs EJ-2 Green Market Development (i.e. 2016 score 7 points) 
• Economy & Jobs EJ-3 Local Economy (i.e. 2016 Score 10.5 points) 
• Economy & Jobs EJ-4Quality jobs & Living Wages (i.e. 2016 Score 14 points) 
• Economy & Jobs EJ-5 Targeted Industry Development (i.e. 2016 Score 14 
points) 
• Economy & Jobs EJ-6Workforce Readiness (i.e. 2016 Score 0 points) 
As indicated by Scenario 1 “Continual Growth” the population is continually growing 
for the 2016-2050 period. The question that needs to be answered is will the proposed 
jobs that are scheduled to occur during the 2016-2050 period actually occur and be 
located in Hobsons Bay. At this we have no proof that the proposed jobs will actually 
be located in the municipality. It is prudent to take a conservative viewpoint and 
discount the proposed economic activity. For scenario 1, no additional points should be 
awarded to the Economy & jobs objective total. The scenario 1 Objective 10 economy 
score is 49.5 points. 
Score Objective 11 Housing 
The Housing Objective is comprised of 3 components: (i.e. 2016 Score 34.5 points)  
• Built Environment, BE-3 Compact & Complete Communities (i.e. 2016 Score 
20 points) 
• Built Environment BE-4 Housing Affordability (i.e. 2016 Score 4.5 points) 
• Build Environment, BE-5 Infill & Redevelopment (i.e. 2016 Score 10 points) 
As stated earlier the BE-3 indicator may in fact receive a lower grade over time as the 
result of increased population; the potential degeneration of social, transport and 
housing services the result of increased demands on infrastructure or the infrastructure 
meeting its capacity limits thus creating secondary unforeseen problems such as 
transport congestion, the lack of housing diversity with no options for low income 
housing. 
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The future score for BE-3 Scenario 1 objective would range from 10 to 15 points instead 
of the current 20 points.  A score of 12.5 has been allocated which represents the 
midpoint better the projected low and high scores for Objective BE-3. 
The other two indicators BE-4 Housing Affordability and BE-5 Infill & Redevelopment 
also have the ability to receive a lower score in the future. Housing Affordability is a 
chronic issue with the median house price in Hobsons Bay in excess of $600,000.  The 
increased development may not actually ease the housing affordability crisis in Hobsons 
Bay. The Scenario 1 for BE-4 Housing Affordability score may drop by up to one half 
by 2050. For evaluation purposes the scenario 1 BE-4 score will drop to 2.7 out of a 
possible 15 points 
The BE-5 Infill and Redevelopment score for Scenario 1 no additional points should be 
awarded to the objective total. The total Land Use objective score for scenario 1 is 
32.2 points out of a possible 60 points. The 2016 sustainable audit recorded a score of 
49.5 points 
Comparison of 2016 Sustainable audit and Scenario 1(Continual 
Growth) Sustainability Results  
Eleven objectives were development from the Hobsons Bay planning scheme to show 
and identify the impacts of urban development and population increase on the Hobsons 
Bay landscape.  
The eleven objectives contained elements or sub objectives from each of the 8 major 
objectives contained in the STAR Communities rating system. 
Various elements (BE-3 Complete & Compact Communities; BE-4 Housing 
Affordability, BE-5 Infill & Redevelopment; BE-6 Public Space; BE-7 Transportation 
Choices and CE-6 Energy Efficient Public Infrastructure) have comprised more than 
one objective. 
The eleven objectives in the Hobsons Bay 2016 sustainable audit scored 393.6 points 
out of a possible 520. The overall 2016 sustainability ranking of Hobsons Bay was 
434.5 out of a possible 720 points. 
The eleven objectives in the Scenario 1 sustainable audit scored 290.5 points out of a 
possible 520. The overall 2016 sustainability ranking of Hobsons Bay was 434.5 out 
of a possible 720 points. 
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Table 193 Comparison Hobsons Bay 2016 Sustainability Audit vs. Scenario 1 Results 
 
Objective 2016 Audit 
Score 
Total Points 
Available 
Scenario 1 
Score 
Total Points 
Available 
1 20 20 12.5 20 
2 15 15 15 15 
3 100 75 64.5 75 
4 13.4 15 13.4 15 
5 74.5 100 41 100 
6 46.5 60 32.2 60 
7 15 15 10 15 
8 10.2 50 10.2 50 
9 15 20 10 20 
10 49.5 100 49.5 100 
11 34.5 45 32.2 45 
Total 393.5 515 290.5 515 
 
The SWOT discussion on Scenario 2 now follows. Scenario 2 is different from 
Scenario 1 in that there is no specific time frame (i.e. 2016, 2021 etc. through to 2050) 
or time period. The Land Use Designer develops models and reports the results from 
those models as of the moment the model is run.  
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Hobsons Bay Land Use Designer Scenario 2 the “Maximising the 
Rates Base” 
Recap on the Land Use Designer 
The Land Use Designer was used to study various economic, environmental and social 
impacts of alternative land use plans for Hobsons Bay. Land use models provide an 
easy way to create land use scenarios and impact analysis. (For a more in depth 
discussion refer to Chapter 7) 
 Each model specifies the name and particular characteristics of a given land use, such 
as building density and resource utilization rates.  When you apply a land use to a 
feature on the map, the feature takes on all the specified characteristics, and 
corresponding impacts are calculated automatically. 
Models set up by the Designer include the ability to specify: 
• building density (households and/or floor area per unit of land   area); 
• per-household impacts; 
• per-floor-area impacts; and 
• per-feature attribute values 
Individual models can be created by feature; building information; per dwelling per 
commercial area and per employee. 
Impacts calculated by land use designer models are generally more specific than those 
calculated by the Common Impacts Wizard because they can apply different impact 
rates to different types of buildings.  For example, they may assume higher water 
consumption per household in single-family dwellings than in multi-family units.   
For Scenario 2 the Land Use Designer used the initial residential and commercial build 
out settings that were used in Scenario 1.  Figure 328 shows the number of residential 
dwellings per hectare. Twenty dwellings were prescribed for both scenarios. The 
rational why 20 dwellings per hectare was selected to represent low, medium and high 
density is that 20 dwellings per hectare is maximum level of development allowed in 
Australian states that have designated what constitutes low, medium and high 
residential development. Twenty dwellings per hectare is the maximum number of 
dwellings allowed under the low density designation. 
 The State of Victoria has no defined limits as to what constitutes low, medium or high 
residential development. Scenario 1 represents single detached dwellings in a low 
density residential setting. Scenario 2 represents a medium to high density residential 
setting.    
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Figure 328 Density Rules for Scenario 1 and Scenario 2 
  
The same eleven constraints were used in both scenarios as shown in Figure 329. 
Eleven constraints were Storm surge and flooding patterns for 2041, 2070 and 2100, 
the existing Hobsons Bay parks and conservation areas and buffer areas for the oil and 
petro chemical industries located in Hobsons Bay. 
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Figure 329 Constraints used in Scenario 1 and 2 
 
                                                                                                                                                                           
The Land Use Designer activity focused on the impact of development of the 
neighbourhood scale in Hobsons Bay for a residential and commercial point of view. 
Ten industrial areas were highlighted as potential areas for potential rezoning. 
As stated in Chapter 7 eleven maps and indicators were developed to show the ten 
future residential and commercial development in Hobsons Bay. 
Neighbourhoods 
The future residential developments in Hobsons Bay as proposed in Scenario 2 are 
on a neighbourhood scale. Neighbourhoods are important entities within city systems 
that both reflect and impact on the way in which people lead their everyday 
lives.(Beacon Pathway Limited, 2005 p15) International Planning and research 
literature (Howard 1915)  (Hall 2002) (Thorns 1976)  (Bryson 1972)  (R. 2004) 
(Kilmartin 1985) (Young 1971) have  defined a set of key characteristics  relating to 
neighbourhoods. 
Neighbourhoods: 
• are spatial nodes in which households and dwellings are clustered; 
• provide for residential functions; 
• facilitate residential functions through a built environment that allows for the 
interconnection and mutual use of infrastructure and services among 
neighbours and neighbouring dwellings; 
• are connecting spaces between individual dwellings and the city system; 
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• consist of the neighbours of a cluster of dwellings; 
• consist of boundaries that are loosely defined although those boundaries will 
typically go beyond a household’s directly adjacent neighbours; 
• are a domain of casual social interaction; and 
• Are a key site of the routines of everyday life. 
Source: (Beacon Pathway Limited 2005) p55 
A series of criteria have been developed looking at the built environments elements, 
major objectives and key actions to ensure   critical outcomes.  The outcome criteria are 
divided into six outcomes (i.e. functional flexibility; neighbourhood satisfaction, costs; 
effective governance and civic life; resource use / climate protection and maximised 
bio physical health. 
Table 194 reflects objectives for brownfield sites.  Brownfield is a term used in urban 
planning to describe land previously used for industrial purposes or some commercial 
uses. Such land may have been contaminated with hazardous waste or pollution or is 
feared to be so. 
Areas in Hobson Bay that have been identified as potential residential development 
sites that constitute a Brownfield site include the Williamstown Woollen Mills (Area 
12) and Area 21 in Newport. 
The industrial land that is that was identified as potential new residential areas would 
be identified as brownfield areas and may need remedial actions before it can be 
redeveloped, 
Other residential, commercial or industrial areas in Hobsons Bay that have been 
identified for redevelopment may be designated as retrofit areas. 
Table 195 reflects objectives for retrofit areas.  A retrofit area is an already established 
urban area whose infrastructure often requires upgrading including pedestrian and 
urban open spaces. Additional houses in the area are generally of high density in form 
and layout. 
Areas in Hobson Bay that have been identified as potential residential development 
sites that constitute a retrofit site include the Area 16 and Area 17 in Newport. 
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Table 194 Indicative Objectives and Actions for Brownfield Urban Neighbourhoods 
 
 
Source: (Beacon Pathway Limited, 2005) 
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Table 195 Objectives and Actions for Retrofit Urban Neighbourhoods 
 
Critical Domain 
Outcome 
Built 
Environment 
Elements 
 
Major Objectives 
 
Key Actions 
   
Fu
n
ct
io
n
a
l F
le
x
ib
ili
ty
 
 
Infrastructure 
Neighbourhood 
walkability 
Connect streets when brownfield sites are 
redeveloped. 
Improve footpaths and crossings. 
Buildings Mixed use buildings, 
variety of building 
typology and dwelling 
size 
 
Ensure any new development contributes to an 
appropriate mix. 
Space Suitability of public space 
for a variety of uses Retrofit spaces to cater for a wider variety of uses. 
  
N
ei
gh
bo
u
rh
oo
d 
sa
tis
fa
ct
io
n
 
 
Infrastructure 
 
Public Transport 
Liaise with PT operators to improve services. 
Improve public transport stops to be more pleasant 
waiting spaces. 
Buildings Mixed Use Encourage uses that are currently absent from the 
neighbourhood (such as café, etc.). 
Space  
High quality open spaces 
Upgrade spaces to be more functional and better 
reflect neighbourhood character. 
Upgrade spaces to minimise crime. 
   
M
in
im
ise
d 
Co
st
s 
 
Infrastructure 
 
Infrastructure capacity 
Demand management if insufficient capacity in 
receiving systems (includes sewage, stormwater, 
transport). 
Buildings Availability of low cost 
housing 
Consider including some public housing units, and/or 
some smaller lower cost units when sites are 
redeveloped. 
Space Provision of recreational 
facilities. 
Provide children’s playground and improve areas for 
play, exercise and interaction. 
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Infrastructure 
Pedestrian space that 
allows for people to gather 
and interact. 
Improve footpaths by creating spaces where people 
can gather. 
Buildings Local facilities Provide/upgrade some local facilities, such as 
community house/centre. 
Space  
Robust public space that is 
available for public use. 
Improve opportunities for casual interaction and 
community events. 
Ensure that most open space remains in public 
ownership. 
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Infrastructure Demand Management Undertake demand management for water, energy and 
car use. 
Buildings Reuse buildings Reuse existing buildings as much as possible. 
Space Allow people to grow 
their own food. 
 
Create public community gardens. 
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Infrastructure 
Use Stormwater 
Management Devices to 
treat, retain and detain 
run-off. 
Retrofit swales in carparks, raingardens, sandfilters, 
etc. 
Create a ‘treatment train’ of devices. 
Buildings NA – see SF 1.1  
Space Completeness of the green 
network 
Maintain/re-establish important ecological linkages. 
Leave streams unpiped and consider reinstating piped 
streams. 
Source: (Beacon Pathway Limited, 2005)  
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Hobson Bay Summary of differences between 2016 Sustainability 
Audit; Scenario 1 and Scenario 2 
The 2016 sustainability audit of Hobsons Bay reported on residential, commercial, 
and industrial environmental, social and economic factors. The 2016 Hobsons Bay 
sustainability evaluation and the evaluation of Scenario 1 “Continual Growth 
Scenario” was based on eleven objectives.  The eleven evaluation objectives are: 
1. Protecting the coast line; 
2. Heritage and measures to protect it; 
3. Infrastructure; 
4. Schools; 
5. Environment and its protection; 
6. Land use; 
7. Parks; 
8. Health; 
9. Transport; 
10. Economy; and 
11. Housing 
For Scenario 2 Maximising the rate base a number of the eleven evaluation 
objectives are not valid measures of sustainability as those measures do not pertain 
to urban areas associated with Scenario 2. 
The evaluation objectives that cannot be used to evaluate Scenario 2 are: 
1. Protecting the coast line. The rationale for exclusion as an evaluation objective 
is based on the fact there is no coastline in any of the areas highlighted in 
scenario 2 
2. Heritage and measures to protect it. The rationale for exclusion as an 
evaluation objective is based on the fact there is no heritage designated items 
or areas in any of the areas highlighted in scenario 2 
3. Infrastructure. The rationale for exclusion as an evaluation objective is based 
on the fact there is no infrastructure currently in any of the areas highlighted 
in Scenario 2. Infrastructure will be developed as these new areas become 
established  
4. Schools. The rationale for exclusion as an evaluation objective is based on the 
fact there is no schools currently in any of the areas highlighted in Scenario 2.  
Schools will be developed as these new areas become established 
5. Parks. The rationale for exclusion as an evaluation objective is based on the 
fact there is no parks currently in any of the areas highlighted in Scenario 2. 
Parks will be developed as these new areas become established.  
6. Health. The rationale for exclusion as an evaluation objective is based on the 
fact there is no health facilities currently in any of the areas highlighted in 
Scenario 2. Health Facilities will be developed as these new areas become 
established. 
7. Transport. The rationale for exclusion as an evaluation objective is based on 
the fact there is no transport currently in any of the areas highlighted in 
Scenario 2. Transport will be developed as these new areas become 
established. 
 575 
 
8. Economy.  The rationale for exclusion as an evaluation objective is based on 
the fact there is no industry or commercial jobs currently in any of the areas 
highlighted in Scenario 2. No jobs will be developed in these new areas as they 
have been designated as new residential areas 
 
The only three objectives which have any relevance to the new residential 
development areas in Hobsons Bay are environment and its protection; land use and 
housings. 
The Environment and protection objective dealt with vulnerbility reduction, green 
house  mitigation; green the energy supply; the industrial sector  resource efficiency; 
resource  efficient buildings; resource efficient public  infrastructure and waste  
minimization. 
It is  expected that  the new residentail areas in Hobsons Bay will record the same  
enviornmental scores as  were awared for Scenario 1 “Continual Growth”. The 
reasoning behind this decision is new  develeopments will comply with the existing  
national, state and local planning and building codes. 
The Land Use objective covers Compact & Complete Communities; Housing 
Affordability; Infill & Redevelopment and Public Space. The reasoning behind this 
decision is new  developments will  have to comply with the existing   state and local 
planning policy and schemes. 
The Housing Objective covered Compact & Complete Communities, Housing 
Affordability and Infill & Redevelopment. The reasoning behind this decision is new  
develeopments will comply with the existing  national, state and local planning  
policy. 
 Residential 
Table 196 contains the six indicators (number of children; increase in residential tax 
revenue; increase in the number of residential dwellings; increase in the number of 
residential vehicles trips per day; increase in residential water use and the increase in 
the number of residents) that are in the 2016 Hobsons Bay sustainability audit; 
Scenario 1 “continual growth scenario” and Scenario 2 “maximising the rate base”. 
Industrial and Commercial 
Table 197 contains the three indicators (that are in the 2016 Hobsons Bay 
sustainability audit; scenario 1 “continual growth scenario” and scenario 2 
“maximising the rate base”. 
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Table 196 Differences between the Six Common Residential Indicators Scenario 1 &2 
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Table 197 Differences between the Three Common Commercial Indicators Scenario 1 & 2 
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Hobsons Bay SWOT Analysis Scenario 1 Continual Growth and 
Scenario 2 Maximizing Rate Base 
A SWOT (strengths, weaknesses, opportunities and threats) analysis is a simple tool 
to help work out the internal and external factors affecting a specific problem. 
Internal factors are the strengths and weaknesses. External factors are the threats and 
opportunities 
A SWOT analysis may be limited because it: 
• doesn't prioritise issues 
• doesn't provide solutions or offer alternative decisions 
• can generate too many ideas but not help choose which one is best 
• can produce a lot of information, but not all of it is useful. 
Scenario 1 SWOT 
Figure 330 highlights the Scenario 1 SWOT analysis. 
 
Figure 330  Scenario 1 SWOT Analysis 
 
The analysis highlights the capabilities of the Community Viz buildout process as well 
as showing the potential weaknesses in the overall time period (34 years) allowed for 
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the analysis. The lengthy time period allows for inconsistencies or inaccuracies in the 
forecast data to develop and occur. 
Scenario 2 SWOT 
Figure 331 highlights the Scenario 2 analysis. The analysis highlights the capabilities 
of the Land Use Designer process as well as showing the potential weaknesses in the 
overall time period (34 years) allowed for the analysis. 
Figure 331 Scenario 2 Analysis 
 
Hobsons Bay Summary 
The results from the Scenario 1 and Scenario 2 are very different. The reasons for the 
differences can be explained in part due to the numeric differences and assumptions 
contained in the models that were used to undertake the analysis. 
The Scenario 2 Land Use Designer model had higher base figures as compared to the 
Community Viz buildout analysis for: 
• The number of individuals per dwelling 
• Greater number of vehicle trips per day 
• Higher commercial and residential tax rates 
• Higher levels of residential development (i.e. greater dwelling densities) 
• Higher population forecasts 
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The Land Use Designer analysis focused on the areas that were identified as areas that 
could be converted from industrial and commercial areas into new residential areas. 
The Sceanrio1 Community Viz analysis was different in that it examined Hobson Bay 
in totality (i.e. all approximately 44,000 land parcels). 
The Community Viz analysis had lower base figures as compared to the Land Use 
Designer for: 
• The number of dwellings (Community Viz analysis was based on low density 
single family residential dwellings) 
• There was no medium or high density residential analysis performed in 
Scenario 1 
• Scenario 1 produced many more environmental indicators than Scenario 2. 
Scenario 1 gave a greater idea of the impacts of population growth and urban 
development on the landscape than did Scenario 2. 
Both forms of analysis provide an insight into the levels and effects of urban 
development. The issues of sustainability are one of concern. A sustainable audit of 
current conditions in 2016 is a valid analysis. The validity of the sustainability audit 
on Scenario 1 and 2 diminishes in relation to the future time frames set out in the two 
scenarios. 
The audit results for Scenario1 and 2 are based on the premise that all conditions will 
remain the same for a 34 year period (i.e. 2016 through to 2050). This assumption is 
at best very weak and not plausible. The problem with the future audit is what 
assumptions can or do you make before allocating a sustainability score. 
One of the research objectives was to identify the strengths and weaknesses of the two 
spatial planning models (Scenarios). The major weakness we have found is as the 
analysis timeframe expands the factors (known and unknown) that will influence the 
results becomes increasingly more complex and increasing more difficult to identify. 
The environmental, economic and social indicators generated by Community Viz for 
2050 are simple based on the 206 results and extrapolated out to the year 2050. 
The indicators provide only an indication of what could occur not what will occur. 
The sustainability audit has the same flaw. The sustainability results and indicative 
scores are again based on the 2016 audit results. 
What changes in legislation, technology or the economy will alter the indicative 
Scenario 1 or Scenario 2 audit scores? It is impossible to identify them as they have 
not occurred yet.  
To indicate what future sustainability could look like all input variables had to remain 
constant except for demographic and environmental indicators. 
The proposed results from the sustainability audit for Scenario 1 and 2 are at best 
informed predictions based on the best available data and evidence. 
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Portland 2016 Evaluation 
Current Sustainability Evaluation of Portland 
The Portland 2016 sustainable audit recorded a score of 387.1 points. 
Table 198 Portland 2016 STAR Communities Objectives Audit & Score 
 
 
Source:(Star Communities 2015) 
Portland Scenario Evaluation 
Components of the Evaluation System 
The Portland Scenario Evaluation is based on the following documents, spatial inputs, 
results for the Community Viz buildout process and the scores generated through the 
use of the STAR Communities sustainability grading system for communities.  The 
documents are: 
• Portland Planning Scheme and the growth objectives derived from the 
Portland Planning Scheme. The growth objectives are contained in the 
Portland Appendix which is contain in the Appendix volume. 
 582 
 
• The 16 environmental indicators generated by the Portland Buildout for 
both scenario 1 and 2.  The environmental indicators for the 2016 through 
2050 time period is contained in the Portland Appendix.  
• The STAR scoring system was used to judge the land use and 
environmental sustainability of Scenario 1 “Continual Growth” and 2 
“Maximize the Rate Base”. 
Portland Scenario Evaluation Technique 
The Goal Achievement Matrix (GAM) was selected after review a variety of 
techniques (see Evaluation Appendix). The GAM approach allowed for the triple 
down line approach taking into consideration social, economic and environmental 
objectives in the evaluation process. 
The evaluation process used to evaluate the Scenario 1 and 2 was based on a Goal 
Achievement Matrix (GAM). A Goal Achievement Matrix (GAM) has been defined as 
a matrix that clearly sets out planned goals and marks them against objectives and the 
necessary steps / measures to achieve the goals. For example, Goal 1 could be to 
improve economic growth, which could have a number of policy objectives 
(Larapedia. Com 2016). A detailed example of a GAM is included in the Evaluation 
Appendix. 
The overall Portland Framework is illustrated in Figure 332. Eleven objectives were 
developed from the Portland Planning Scheme, the indicators derived through the 
Community Viz Buildout and the results for the STAR Communities scoring system.  
The eleven evaluation objectives are: 
1. Protecting the coast line; 
2. Heritage and measures to protect it; 
3. Infrastructure; 
4. Schools; 
5. Environment and its protection; 
6. Land use; 
7. Parks; 
8. Health; 
9. Transport; 
10. Economy; and 
11. Housing 
The overall Portland Framework was then broken down by each of its respective 
objectives into eleven detailed evaluation objectives. 
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Figure 332 Portland Evaluation Framework Associations between Objectives, Spatial Criteria and STAR Communities 
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The decision to use GAM evaluation techniques was  based on Pettits  orignial work 
in 2002. Pettit  reviewed a number of available techniques including cost benefit 
analysis, planning balance sheets and GAM techniques.(Pettit 2002) A detailed 
description  regarding these techniques is contined in the Evaluation Appendix. 
Formulation of the Objectives, Community Viz Indicators and STAR 
Communities Rating Areas 
Objective  1 Protect Coastline 
The coastline objective was formulated from growth objectives derived from the 
Portland planning scheme that represent the following core planning objectives relating 
to the Portland coastline: 
1. To protect and manage the Shire’s coastline as a significant environmental 
resource and long term public asset; 
2. To protect the landscape setting and character from inappropriate coastal 
related development, including the inappropriate removal of vegetation; 
3. To protect and maintain areas of environmental and landscape significance; 
4. To prevent inappropriate development in coastal areas that is likely to 
prejudice the long term environmental values of the coast; 
5. To emphasise landscaping and good design in the assessment of 
applications for buildings and works; and 
6. To work with other municipalities to ensure a coordinated approach to 
planning for coastal areas. 
 
The Community Viz indicators that directly relate to the Protect Coastline objective 
include: 
• Floodplain Area 
• Floodplain Percent 
• Park Area per 1000 individuals 
• Parks and Recreation Percent 
 
The STAR Communities rating areas that are pertinent to protecting the coastline areas 
are: 
• Natural Systems NS-3 Natural Resource Protection 
• Outcome 1: Priority Natural Systems Areas 
• Outcome 2 Wetlands, Streams and Shoreline Buffers 
• Outcome 3 Connectivity 
• Outcome 4 Restoration 
 
Figure 333 show the flooding patterns and coastline of Portland 
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Figure 333 Portland Flooding Pattern and Coastline 
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Objective 2 Heritage 
The Heritage objective was formulated from growth objectives derived from the 
Portland Planning Scheme that represent the following core Heritage planning 
objectives 
1. To protect the cultural and natural environmental features of Portland, the 
towns and rural areas; and 
2. To conserve and enhance heritage places of natural or cultural significance. 
 
The Community Viz indicators that directly relate to the Heritage objective include: 
• Distance to Points of Interest 
• Housing near Points of Interest 
• Housing near Points of Interest Percent 
• Jobs near Points of Interest Percent 
The STAR Communities rating areas that are pertinent to protecting historic areas and 
heritage are: 
• Education, Arts & Community, EAC4-Historic Preservation 
o Outcome 1 Local Historic District(s) 
o Outcome 2 Preserved Structures and Sites 
o Outcome 3 Green Retrofits 
o Outcome 4 Economic Impact 
Figure 334 shows the Heritage Overlays in Portland. 
Portland has over 100 heritage overlays covering the greater Portland area.
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Figure 334 Portland Heritage Overlays 
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Objective 3 Infrastrucutre 
The infrastructure objective was formulated from growth objectives derived from the 
Portland Planning Scheme that represent the following core infrastructure planning 
objectives 
1. To improve the infrastructure capacity of Portland and other towns to 
provide for further population and industrial growth; 
2. To improve infrastructure in all towns to lessen environmental 
degradation, in particular water quality, sewerage provision and 
stormwater retardation; 
3. To promote the extension of the national rail system to Mt. Gambier; 
4. To improve communications within the region and elsewhere through 
improvements in the telecommunications network; 
5. To address Portland sewerage infrastructure issues to ensure capacity for 
further industrial development; 
6. To undertake promotion of Portland's facilities in terms of natural gas, 
power and geothermal resources; and 
7. To protect infrastructure assets such as rail and encourage the potential for 
standard gauge to deliver and receive products 
 
The Community Viz indicators that directly relate to the Infrastructure objective 
include: 
• Street Length per 1000 individual 
• Street Length Total 
• Total True Intersections 
• Sidewalk Coverage 
The STAR Communities rating areas that are pertinent to infrastructure are: 
• Built Environment, BE-3 Compact & Compete Communities 
o Outcome 1 Density, Destinations and Transit 
o Outcome 2 Walkability 
o Outcome 3 Design 
o Outcome 4 Affordable Housing 
• Build Environment, BE-5 Infill & Redevelopment 
o Outcome 1 Infill Development 
o Outcome 2 Existing Infrastructure 
• Built Environment BE-6 Public Space 
o Outcome 1 Acreage 
o Outcome 2 Proximity 
o Outcome 23 Connectivity 
o Outcome 4 Use  and Satisfaction 
• Built Environment BE-7 Transportation choices 
o Outcome 1 Mode Split 
o Outcome 2 Transportation Affordability 
o Outcome 3 Transportation Safety 
o Outcome 4 Vehicle Miles Travelled 
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• Climate & Energy CE-6 Resource Efficient Public Infrastructure 
o Outcome 1 Energy Efficiency 
o Outcome 2 Water Efficiency 
• Natural Systems NS-1 Green Infrastructure 
o Designitated Green Infrastructure 
o Green Infrastructure Distribution 
 
Figure 335 shows the Roads, Bus and Sewer infrastructure in Portland. 
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Figure 335 Road, Bus and Sewer Infrastructure in Portland 
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Objective 4 Schools 
The schools objective was formulated from objectives derived from the Victorian 
government Department of Education and represent the following core planning 
objectives 
4. Breakfast program for disadvantaged; 
5. Safe schools program; and 
6. State schools relief program 
The Community Viz indicators that directly relate to the School objective include: 
• Distance to Schools 
• Housing near Schools 
• Housing near Schools Percent 
• School Area per 1000 individuals 
• School Children 
• School Percent 
The STAR Communities rating areas that are pertinent to schools and the delivery 
of quality education are: 
• Education, Arts and Community EAC-3 Educational Opportunity & 
Attainment 
o Outcome 1 Reading Proficiency 
o Outcome 2 Graduation Rate 
o Outcome 3 Graduation Rate Equity 
 
Figure 336 shows the location of all ten public elementary, secondary schools and 
kindergartens in Portland. 
 592 
 
Figure 336 Portland Schools and Kindergartens 
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Objective 5 Environment 
The environmental objective was formulated from growth objectives derived from the 
Portland Planning Scheme that represent the following core environmental planning 
objectives: 
5. Encouraging environmentally sustainable development; 
6. Reducing greenhouse gas emissions; 
7. Encouraging environmental sustainability; and 
8. Protect and conserve the environmental and cultural significance of open space, 
in particular flora, fauna and geomorphology. Where appropriate, support the 
revegetation of open space and watercourses using indigenous species to 
enhance and protect biodiversity 
The Community Viz indicators that directly relate to the Environment objective 
include: 
• CO Auto Emissions 
• CO2 Auto Emissions 
• Hydrocarbon Auto 
Emissions – Total 
• Residential Energy Use 
• Solid Waste Generation 
• Wastewater Generation 
• NOx Auto Emissions 
• Residential Water Use 
The STAR Communities rating areas that are pertinent to the environment are: 
• Climate & Energy CE-1 Climate Adaption 
o Vulnerability Reduction 
• Climate & Energy CE-2 Greenhouse Mitigation; 
o Outcome 1 Greenhouse Gas Emissions Reductions 
• Climate & Energy CE-3Greening the Energy Supply;  
o Outcome 1 Green Vehicles 
o Outcome 2 Electrical Energy Supply 
• Climate & Energy CE-4 Industrial Sector Resource Efficiency; 
o Outcome 1 Energy Efficiency 
o Outcome 2 Water Efficiency 
• Climate & Energy CE-5 Resource Efficient Buildings;  
o Outcome 1 Energy Efficiency 
o Outcome 2 Water Efficiency 
o Outcome 3 Green Certified Building Stock 
• Climate & Energy CE-6 Resource Efficient Public Infrastructure; 
o Outcome 1 Energy Efficiency 
o Outcome 2 Water Efficiency 
• Climate & Energy CE-7 Waste Minimization 
o Total Solid Waste 
 
Figure 337 is a composite figure showing green cars, energy and water efficient homes 
and wind energy generation at Cape Bridgewater and other areas throughout the 
greater Portland area.
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Figure 337 A composite figure showing green cars, energy and water efficient homes as well as the wind energy production in Portland 
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Objective 6 Land Use 
The Landuse objective was formulated from growth objectives derived from the 
Portland Planning Scheme that represent the following core land use planning 
objectives. The major land use and development issues affecting Portland have centred 
on lack of direction over the development of both residential and industrial areas which 
has compromised opportunities for future development and investment.  
Under previous planning schemes zonings, there was enough residential land to 
accommodate a further 1500 lots in Portland which is sufficient to accommodate its 
growth rate of 1% per annum. The provision of land for low density residential, rural 
residential and rural living development is not required for other residential or 
industrial purposes and is environmentally appropriate. Other core planning objectives 
include: 
 
1. Opportunities for resubdivision of existing rural residential areas are realised 
because many existing rural residential areas can be more efficiently 
developed and provided with better facilities and infrastructure; 
2. Land for residential, industrial and port related and transport needs to be 
identified and protected by appropriate zoning and policies; 
3. To provide clear direction for industrial and residential growth; 
4. To provide for the continued expansion of the capacity of the port of 
Portland; 
5. To develop a manufacturing and processing corridor to the north of the city. 
This corridor is to be located along the main transport corridor which 
involves the existing industrially zoned areas, the railway, highway areas and 
existing large scale industries; 
6. To develop a residential growth corridor west of the urban area with adequate 
buffering from the manufacturing corridor; 
7. To retain land north of the Portland urban area between the Henty Highway 
and Princes Highway and the coast for long term residential use; 
8. To develop Wattle Hill Creek as an open space corridor linked to the 
Fawthrop Lagoon; 
9. To retain the port related industrial area between the coastline and Derril 
Road; 
10. To plan for the long term protection and development of the foreshore; 
11. To provide land for rural residential and low density residential development 
that is environmentally and ecologically sustainable; 
12. Providing for Wattle Hill Creek to act as an open space buffer between 
industrial uses to the north and east and long term residential uses to the 
south and west; 
13. Retaining existing industrial zonings and protecting these from intrusive 
uses; 
14. Retaining the port related industry zoning west of the smelter; 
15. Providing for the resubdivision of existing rural residential areas to facilitate 
better utilisation of infrastructure; 
16. To set aside areas north of Portland (Narrawong, Gorae and Bolwarra) for 
rural living opportunities associated with environmental enhancement; and 
 596 
 
17. To implement the Portland Foreshore Master Plan. 
 
The Community Viz indicators that directly relate to the Land Use objective 
include: 
• Average Parcel Size 
• Commercial 
Percent 
• Developed Area per 
1000 residents 
• Developed Land 
Area 
• Government 
Percent 
• Floodplain Area 
• Impervious Surface 
Ratio 
• Floodplain Percent 
• Industrial Percent 
• Mixed Use Percent 
• Multifamily 
Density 
• Multifamily Percent 
• Office Percent 
• Parcels Area Total 
• Population 
• Population Density 
• Residential Area 
per 1000 residents 
• Residential Density 
• Residential High 
Density Percent 
• Residential Low 
Density Percent 
• Residential Medium 
Density Percent 
• Single Family 
Density 
• Single Family 
Parcel Size 
• Single Family 
Percent\ 
• Vacant 
• Percent 
• Use Mix 
The STAR Communities rating areas that are pertinent to land use are: 
• Built Environment, BE-3 Compact & Compete Communities 
o Outcome 1 Density, Destinations and Transit 
o Outcome 2 Walkability 
o Outcome 3 Design 
o Outcome 4 Affordable Housing 
• Built Environment BE-4 Housing Affordability 
o Outcome 1 Housing and Transportation Costs 
o Outcome 2 Affordable housing Production 
o Outcome 3 Affordable Housing Preservation 
• Build Environment, BE-5 Infill & Redevelopment 
o Outcome 1 Infill Development 
o Outcome 2 Existing Infrastructure 
• Built Environment BE-6 Public Space 
o Outcome 1 Acreage 
o Outcome 2 Proximity 
o Outcome 23 Connectivity 
o Outcome 4 Use and Satisfaction 
Figure 338 shows the residential, commercial and industrial land use patterns in 
Portland. 
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Figure 338 Land use patterns in Portland 
 
 598 
 
Objective 7 Parks 
The parks objective was formulated from growth objectives derived from the Portland 
Planning Scheme that represent the following core parks and natural space area planning 
objectives. 
1. Wetland areas are important flora and fauna habitat and contribute to the 
Shire’s biodiversity. They are a major environmental asset which needs to be 
protected 
2. To optimise land use and commercial development by encouraging the 
relocation of land uses which are inappropriate to the city centre or which are 
wasteful of central land and servicing resources 
3. The importance of maintaining representative or significant natural 
ecosystems and sites of biological importance, biodiversity and indigenous 
coastal flora and fauna; and the need to protect coastal sites and features of 
cultural and historic value 
4. Care will be taken to minimise, or where possible totally avoid, any impact 
on environmentally sensitive areas from the expansion of urban and 
residential areas, including the provision of infrastructure for urban and 
residential areas. 
5. Create attractive landscapes that visually emphasise streets and public open 
spaces.  
6. Develop appropriate landscapes for the intended use of public open space 
including areas for passive and active recreation, the exercising of pets, 
playgrounds and shaded areas 
7. To provide a network of quality, well-distributed, multi-functional and cost-
effective public open space that includes local parks, active open space, linear 
parks and trails, and links to regional open space.  
8. To provide a network of public open space that caters for a broad range of 
users.  
9. To provide adequate unencumbered land for public open space and integrate 
any encumbered land with the open space network 
The Community Viz indicators that directly relate to the Park objective include: 
• Distance to Parks 
• Housing near Parks 
• Housing near Parks Percent 
• Park Area per 1000 residents 
• Parks and Recreation Percent 
     The STAR Communities rating areas that are pertinent to the parks are: 
o Built Environment BE-6 Public Space 
o Outcome 1 Acreage 
o Outcome 2 Proximity 
o Outcome 23 Connectivity 
o Outcome 4 Use and Satisfaction 
Figure 339 Shows are the parks and reserves in Portland.
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Figure 339 Portland Parks 
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Objective 8 Health 
The STAR Communities evaluation for Portland in 2016 was 38.1 out of a possible 
100 points.  Certain Health and Safety objectives are either the direct responsibility of 
the Victorian state or the Commonwealth (Federal) Government. Other objectives 
such Active Kids or Adults are the responsibility of either community groups or the 
responsibility of the individual in question. 
Community Viz does not have a suite of standard community health indicators. The 
Australian Government through the Australian Institute of Health and Welfare have 
published the key indicators for chronic disease and associated determinants 
“Chronic diseases, such as diabetes mellitus, asthma and heart disease, are the 
leading causes of death and disability in Australia. They are caused by multiple 
factors including genetics, lifestyle and environment, and are expected to become 
more common as the population ages and risk factors increase. The burden of these 
conditions can be high, not only for people who have them, but also for their families 
and carers.  
By reporting chronic disease statistics, we can monitor patterns of chronic diseases 
and their determinants, and the outcomes of interventions and health programs, and 
from these prioritise future health services.” (Australian Government, 2016)  
Table 199  Key indicators for chronic disease and associated determinants Key 
indicators for chronic disease and associated determinants 
Chronic disease 
o Type 2 diabetes 
o Psychological 
distress in adults 
o Depression in 
adults 
o Potentially 
preventable cancers 
o Prostate cancer 
o Breast Cancer 
o Dementia 
o Oral Health 
o Arthritis 
o Sever osteoporosis 
o End stage kidney 
disease 
o Mental Health 
Determinants 
• Overweight and obesity in 
children  
• Daily smoking 
• Low birthweight 
• High blood pressure 
• High blood cholesterol 
• People with diabetes who 
have a HibA1C level 
greater than 7% 
• Waist circumference 
• Insufficient fruit and 
vegetable consumption 
• Breastfeeding 
• Risky alcohol 
consumption 
• Physical inactivity 
 
Source: (Australian Government, 2016) 
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Health Data is collected at various geographic levels by the Australian government. 
All health data can be mapped using a geographic information system. The mapped 
data then can be compared to the STAR communities’ objectives to determine an 
applicable score for each objective. 
 
The STAR Communities rating areas that are pertinent to the environment are: 
o Health & Safety H&S 1 Active Living 
o Outcome 1 Active Adults 
o Outcome 2 Active Kids 
o Health& Safety H&S 2 Community Health & Health Systems 
o Outcome 1 Health Outcomes 
o Outcome 2 Health Behaviors 
o Outcome 3 Clinical Care 
o Outcome 4 Quality of Local Health System 
o Health & Safety H&S-4 Food Access & Nutrition 
o Outcome 1 Local Fresh Food 
o Outcome 2 Food Security and Assistance 
o Outcome 3 Access to Healthful Food 
o Outcome 4 School Nutrition 
Figure 340 shows the Portland health clinics. 
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Figure 340 Portland Health Clinics 
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Objective 9 Transport 
The Transport objective was formulated from growth objectives derived from the 
Portland Planning Scheme that represent the following core planning objectives; 
1. Provide for walking and cycling networks that link with community 
facilities; 
2. Realising the potential of Portland as a major regional deep water port with 
associated industries, employment opportunities and value-added 
processing; 
3. Developing transport links based on the Shire’s air and rail networks and its 
location on a coastal highway; 
4. There is a need for the upgrading of supporting transport and storage 
infrastructure. There is potential for the port to act as a major maritime 
industry service centre. 
5. New uses and development are encouraged to provide improved pedestrian 
and cycle paths between Portland’s outer areas, the CBD and the Portland 
Bay foreshore; 
6. All transport infrastructure and associated services will be planned, 
developed and maintained consistent with this Policy. 
7. Significant scenic coastal transport routes and associated facilities will be 
identified, planned and managed to ensure sustainable benefits for tourism 
and recreation value and amenity. 
8. New coast hugging roads will be avoided where possible with vehicular 
access to the coast being provided by spur roads planned, developed and 
maintained consistent with this Policy. 
9. Transport links, particularly to and from Portland, provide much of the basis 
of the Shire’s future economic development opportunities.  Transport 
infrastructure includes: a major deep water port; standard gauge rail 
connection; inter and intrastate road and rail connection; airport facilities at 
Portland and Casterton.  
 
The Community Viz indicators that directly relate to the Transport objective include: 
• Bicycle Route 
Coverage 
• Bicycle Route 
Length 
• Commercial 
Parking 
Requirements 
• Distance to 
Transit 
• Distance to 
Transit – Jobs 
• Intersection 
Density 
• Right of Way 
Percent 
• Street 
Connectivity 
• Street Density 
• Transit Stop 
Density 
• Vehicle Miles 
Travelled 
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• Vehicle Trips 
per Day
 
The STAR Communities rating areas that are pertinent to transport are: 
• Built Environment BE-7 Transportation choices 
o Outcome 1 Mode Split 
o Outcome 2 Transportation Affordability 
o Outcome 3 Transportation Safety 
o Outcome 4 Vehicle Miles Travelled 
 
Figure 341 shows the various forms of transport in Portland. 
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Figure 341 Portland Transport 
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Objective 10 Economy 
The Economic objective was formulated from growth objectives derived from the 
Portland Planning Scheme that represent the following core planning objectives; 
1. To ensure the availability of appropriate land within the Shire for industry. 
2. To facilitate the sustainable development and operation of industry. 
3. To provide certainty for investment in new industries based on the 
processing of local products. 
4. To provide a wide range of employment opportunities in the industrial 
sector of the Shire’s economy. 
5. Applying the Industrial 1 and 3 Zones to areas of existing industrial use. 
6. Applying the Industrial 2 Zone to port-related industrial land south of Derril 
Road and west of the smelter. 
7. Applying the Industrial 2 Zone to land to the north-west of Portland in the 
vicinity of the railway and to the west of the Henty Highway. 
8. Applying Schedule 4 to the Special Use Zone to port facilities adjacent to 
Portland Bay and areas occupied by the smelter. 
9. To provide for agricultural uses which are environmentally and ecologically 
sustainable through encouraging investment in existing agricultural 
enterprises and diversification of agricultural enterprises 
10. To provide a diversity of locational opportunities for agriculture including 
agroforestry, horticulture and appropriately sited intensive animal 
husbandry. 
11. To provide locational opportunities for the establishment of local 
processing of agricultural products. 
12. To provide locational opportunities for the establishment and development 
of wineries. 
13. To protect areas of high quality agricultural land from non-agricultural uses. 
14. To facilitate the establishment, management and harvesting of plantations 
in an environmentally sustainable manner. 
15. To facilitate the establishment of forest based industries in an 
environmentally sustainable manner. 
16. To facilitate the continued development and expansion of an 
environmentally and ecologically sustainable fishing industry. 
 
The Community Viz indicators that directly relate to the Economy objective include: 
• Commercial Energy Use 
• Commercial FAR – 
Average 
• Jobs 
• Jobs Density 
• Jobs near Amenities 
• Jobs near Amenities 
Percent 
• Jobs near City Center 
• Jobs near City Center 
Percent 
• Jobs near Points of 
Interest 
• Jobs near Points of 
Interest Percent 
• Jobs near Transit 
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• Jobs near Transit 
Percent 
• Jobs to Housing Ratio 
 
The STAR Communities rating areas that are pertinent to the economy are: 
• Economy & Jobs EJ-1 Business Retention & Development 
o Outcome 1 Business 
o Outcome 2 Annual Sales 
o Outcome 3 Employment 
• Economy & Jobs EJ-2 Green Market Development 
o Outcome 1 Community Resource Efficiency 
o Outcome 2 Green Certified Building Stock 
o Outcome 3 Renewable Energy Use 
o Outcome 4 Green Vehicles 
• Economy & Jobs EJ-3 Local Economy 
o Outcome 1 Community Self reliance 
o Outcome 2 Local financial Institution Deposits 
• Economy & Jobs EJ-4Quality jobs & Living Wages 
o Outcome 1 Median Household Income 
o Outcome 2 Living Wages 
• Economy & Jobs EJ-5 Targeted Industry Development 
o Outcome 1 Targeted Industry Business 
o Outcome 2 Targeted Industry Sales 
o Outcome 3 Targeted Industry Employment 
• Economy & Jobs EJ-6Workforce Readiness 
o Outcome 1 Trained Workforce 
o Outcome 2 Workforce Mobility 
Figure 342 shows various commercial and industrial enterprises in Portland.
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Figure 342 Industrial Areas in Portland 
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Objective 11 Housing 
The Housing objective was formulated from growth objectives derived from the 
Portland Planning Scheme that represent the following core planning objectives; 
5. Provide a mix of housing types that better reflects the cross section of 
household sizes and the provision of housing for people with particular needs 
6. Encourage subdivision that provides a range of lot sizes to cater for a 
diversity of housing stock and a better matching of house size and type with 
varying community needs 
7. Support medium density residential development where it can be 
accommodated within the capacity of existing infrastructure 
8. Support medium density residential development where the character and 
amenity of the neighbourhood is not prejudiced. Encourage higher density 
residential development in activity centres where it can be accommodated 
within the capacity of existing infrastructure. 
The Community Viz indicators that directly relate to the Housing objective include: 
• Housing near 
Amenities 
• Housing near 
Amenities Percent 
• Housing near City 
Center 
• Housing near City 
Center Percent 
• Housing near 
Hazards and Risks 
• Housing near 
Hazards and Risks 
Percent 
• Housing near 
Transit 
• Housing near 
Transit Percent 
• Housing near 
Transportation 
Choices 
• Housing near 
Transportation 
Choices Percent 
• Infill Housing - 
Net New 
The STAR Communities rating areas that are pertinent to the housing are: 
o Built Environment, BE-3 Compact & Compete Communities 
o Outcome 1 Density, Destinations and Transit 
o Outcome 2 Walkability 
o Outcome 3 Design 
o Outcome 4 Affordable Housing 
o Built Environment BE-4 Housing Affordability 
o Outcome 1 Housing and Transpiration Costs 
o Outcome 2 Affordable housing Production 
o Outcome 3 Affordable Housing Preservation 
o Build Environment, BE-5 Infill & Redevelopment 
o Outcome 1 Infill Development 
o Outcome 2 Existing Infrastructure 
Figure 343 shows the location of existing and proposed housing in Portland. 
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Figure 343 Portland Housing 
 611 
 
Scenario 1 2016 -2050 Constant Growth Scenario Portland Sustainability 
Evaluation  
The first scenario to be evaluated for sustainability is Scenario 1 the “Continual 
Growth” scenario. This scenario was outlined in Chapter 5 and is based on the VIF 
population forecast to 2050. 
Scenario 1 contained three population and dwelling unit forecasts for the period 2016 
through 2050. 
Figure 344 Portland Scenario 1 Population and Dwelling forecast 
 
 
Source: (Victorian Department of Planning and Community Development 2014) 
As shown in Chapter 6 sixteen environmental indicators were developed through the 
Community Viz Buildout Simulation of Hobson Bay for each of the study eight time 
frames (i.e. 2016; 2021; 2026; 2031; 2036; 2041; 2046 and 2050. The sixteen 
indicators are listed in Table 199. 
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Table 199 Community Viz Indicators used in Scenario1 Analysis 
 
Co Emissions CO2 Emissions Hydrocarbon 
Emissions 
NOx Emissions 
Commercial Energy 
Usage 
Commercial Floor 
Area 
Jobs to Housing Commercial Jobs 
Labour Force  Population Residential 
Dwellings 
Residential Energy 
Usage 
Residential Water 
Usage 
School Children Vehicle Trips per 
day 
Dwelling Allocation 
Source: (Orton Family Foundation 2014) 
Community VIZ Indicator Results 
The results for the sixteen environmental indicators for the 2016-2050 are presented 
in tables 200 through 203. 
Each table shows: 
• The 2016 result; 
• The 2050 result; 
• The absolute and percentage difference between the 2016 and 2050 results; 
• The percentage and absolute difference between the 2016 low scenario results 
and the 2050 high scenario results (this shows the maximum impact increase 
over the 2016 -2050 time span between the low forecast and the high forecast). 
• The percentage and absolute difference between the 2016 low scenario results 
and the 2050 medium scenario results (this shows the maximum impact 
increase over the 2016 -2050 time span between the low forecast and the 
medium forecast). 
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Table 200 is a comparison showing the 2016 and 2050 results for the following 
indicators; CO Emissions; Dwelling Units; CO2 Emissions; Hydro Emissions and 
NOx Emissions. 
 
Table 200 Portland Indicator Comparisons 2016 -2050 
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Table 201 is a comparison showing the 2016 and 2050 results for the following 
indicators; Commercial Energy Usage; Jobs to Housing Ratio; Commercial Jobs; 
Population and Residential Dwellings. 
Table 201 Portland Indicator Comparisons 2016 -2050 
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Table 202 is a comparison showing the 2016 and 2050 results for the following 
indicators: Residential Energy Usage; Commercial floor Area; Labour Force and 
Residential Water Usage. 
Table 202 Portland Indicator Comparisons 2016 -2050 
 
Table 203 is a comparison showing the 2016 and 2050 results for the following 
indicators: School children; Vehicle trips per day and Dwelling allocation. 
Table 203 Portland Indicator Comparisons 2016 -2050 
 
For the four tables the medium scenario five indicators show an increase of 300% in 
emission levels or dwelling units for the 2016-2050 time period. The results are for 
the medium scenario only and does not compare results with either the low or high 
scenario the period 2016 – 2050. 
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The high scenario five indicators for the four tables show an increase of 58% in 
emission levels or dwelling units for the 2016-2050 time period. 
The difference between the lowest result for the population and residential 
dwellings indicators in 2016 and the highest potential result for the population 
and residential dwellings indicators in 2050 is over 11,000%. This huge increase 
highlights the effect that urban growth and residential development can have on 
the urban landscape. 
In Table 201 Commercial Energy consumption for the 2016 -2050 period would 
remain constant with no substantial additional energy requirements being 
forecast. Commercial jobs for the period 2016 through 2050 would range from 
748 to 953 in Portland. 
As the number of houses increase during the period 2016-2050 and the number 
of commercial jobs remain static the jobs to housing ratio will decline or get 
smaller. There is over a thirty percent decline for both the medium and higher 
scenarios for that period. 
In Table 202 the commercial floor area for the 2016 – 2050 period remains static 
with only a slight growth between the lowest results for commercial floor area 
in 2016 and the highest results commercial floor area in 2050. The commercial 
area available for new development has been built out and there is no more land 
available for commercial development.    
The results from the Community Viz Scenario 1 “Continual Growth” scenario 
can be summarized into 6 points. These six points reflect how population and 
urban development will impact on the urban ecology of Portland. 
1. With the population in Portland increasing in each of the eight time 
periods (i.e. 2016, 2021, 2026, 2031, 2036, 2041, 2046 and 2050) more 
emissions (CO, CO², NOx, hydrocarbons are generated and put into the 
atmosphere.  
2. The open space ratio per 1000 residents will decrease as the population 
increases. Open Space is the amount of park and reserve land within 
Portland. For 2016 the amount of open space is 3,939,853m² with a 
population of 11891 residents resulting in an open space ratio of 331m² 
(3,939,853 / 11891) for each resident. In 2050 the open space ratio will 
decrease from to 204m² per resident (3,939, 853 /19,281) as the result of 
increased urbanisation. 
3. The urban density of Portland will increase. The area of Portland is 
31.5km². The current population of Portland is 9,950. Urban density is 
calculated by dividing population by urban area. Portland in 2016 has an 
urban density of 315 residents per km².In 2050, Portland is forecast to 
have a population of 19,281 residents with an urban density of 621 
residents per km². 
4. New residential and commercial development will add greater stress on 
existing physical or natural infrastructure. 
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5. Portland will be affected by Climate Change as a result of sea level rise. 
Sea level is expected to rise 20cm by 2040, 47cm by 2070, and 82 cm by 
2100. 
6. There will be more mixed commercial / residential developments in 
Portland. Portland has had their planning scheme amended to permit new 
residential and commercial zones that allow for greater use of mixed 
purpose buildings 
Scenario 1 Sustainability Score 
The 2016 Sustainability score for Portland was 387.1 out of 720 potential points. This 
rating is equating to cities that are national leaders in sustainability. There are currently 
8 cities in the US that have this ranking. 
By combining the environmental, demographic and land use indicators generated by 
the Community Viz Buildout of Portland from 2016 through to 2050 and the STAR 
Communities Sustainability objectives an indicator of potential environmental 
outcomes was developed for the 2016 - 2050 period 
 The Scenario 1 score has been affected by: 
An increase in population and 
housing; 
Increased emissions; 
Increased water and electricity 
usages; 
Increased demands on physical 
infrastructure 
Increased demands on social 
infrastructure
Score Objective 1 Protecting the Coastline 
The Protecting the coastline Objective is comprised of one component (i.e. 2016   20 
points) 
• Natural Systems NS-3 Natural Resource Protection (i.e. 2016 score 20 points) 
 Objective 1 Protecting the Coastline the following will reduce the 2016 score: 
1. Climate Change 
2. Global Warming 
3. Sea level rise 
The Natural Systems NS-3 Natural Resource Protection was awarded the maximum 
allowable score of 20 points in 2016. The increased development in conjunction with 
sea level rise and climate change will reduce the current 2016 score by at least one third. 
The impacts of climate change sea level rise are shown in Figure 345. The level of 
flooding portrayed in the figure is the result of modelling by the Victorian State 
government. The entire coastline of Portland will be subject to inundation. The 
maximum possible reduction in the 2016 score would be fifty percent. 
The score for Scenario Objective 1 “Protecting the Coastline” will range from a low 10 
point to a high of 15 points depending the level of cast inundation over time. A score of 
12.5 has been allocated which represents the midpoint better the projected low and 
high scores for Objective 1 Protecting the Coastline.
 618 
 
Figure 345 The Projected Level of Flooding in Portland the result of Sea level rise and Climate Change 
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Score Objective 2 Heritage 
The heritage Objective is comprised of one component (i.e. 2016 15 points) 
• EAC-4 Historic Preservation (i.e. 2016 score 7 points) 
The Education, Arts & Culture EAC-4 Historic Preservation was awarded the maximum 
allowable score of 15 points in 2016.  There is no indication that the level of heritage 
conservation will decrease as the result of Scenario 1. The Scenario 1 Objective 2 
score for heritage is 15 points which was the same as 2016 sustainable audit of 
Portland. 
Score Objective 3 Infrastructure 
The Infrastructure Objective is comprised of six components: (i.e. 2016 score 100 
points) 
• Built Environment, BE-3 Compact & Complete Communities (i.e. 2016: Score  
20 points) 
• Built Environment, BE-5 Infill & Redevelopment (i.e. 2016: Score 10 points) 
• Built Environment BE-6 Public Space(i.e. 2016: Score 20  points) 
• Built Environment BE-7 Transportation choices (i.e. 2016: Score 20points) 
• Climate & Energy CE-6 Resource Efficient Public Infrastructure (i.e. 2016: 
Score       10 points) 
• Natural Systems NS-1 Green Infrastructure (i.e. 2016: Score 20 points) 
The six infrastructure components scored the maximimum combined score of 100 points 
in 2016.  The BE-3 Compact & Complete Communities and BE 6 - Public Space 
indicators may in fact receive a lower grade over time as the result of increased 
population; the potential degeneration of social, transport and housing services asthe 
result of increased demands on infrastructure or the infrastructure meeting its capacity 
limits thus creating secondary unforeseen problems such as transport congestion, the 
lack of housing diversity with no options for low income housing. The rise in CV 
indicators for 2016 -2050 period indicates the future scores for this objective will be 
lower than its existing  perfect current score (i.e. 20 ).  Trending the results from CV 
indicators forward to 2050 there is a 50% increase in emission and impacts. If we apply 
these results to the BE-3 objectives the potential maximum objective score of 20 could 
be reduce by up to 50 percent. 
The future score for BE-3 Scenario 1 objective would range from 10 to 15 points instead 
of the current 20 points. A score of 12.5 has been allocated which represents the 
midpoint better the projected low and high scores the Objective 3 Compact & Complete 
Communities.  
The above mentioned indicators can have an impact on BE-6 “Public Spaces” and have 
the potential to reduce the amount of acreage or space per resident along with individual 
use and satisfaction of public areas through overcrowding.  The BE -6 objective was 
awarded the maximum allowable score of 15 points in 2016. The increased development 
will reduce the current 2016 score by at least one-third. The Scenario 1 score will drop 
from 15 points down to 10 points. 
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BE-5 “Infill & Redevelopment” may in fact receive a lower grade over time as the result 
of increased population. The rise in CV indicators for 2016 -2050 period indicates the 
future scores for this objective will be lower than its existing  perfect current score (i.e. 
10 ). The increased development will reduce the current 2016 score by at least one-third. 
The Scenario 1 score will drop from10 points down to 7 points.  
BE-7 “Transportaton Choices” may in fact receive a lower grade over time as the result 
of increased population. The rise in CV indicators for the 2016 -2050 period indicates 
the future scores for this objective will be lower than its existing  perfect current score 
(i.e. 20 ). The increased development will reduce the current 2016 score by at least one-
third. The Scenario 1 score will drop from 15 points down to 10 points.  
CE-6 (Resource Efficient Public Infrastructure) There is no indication that the level of 
efficient public  infrastructure will decrease as the result of Scenario 1. The same score 
of  10 points has been allocated to Scenario 1 “Continual Growth”.  
NS-1 Green Infrastructure There is no indication that the level of efficient public 
infrastructure will decrease as the result of Scenario 1. The same score of 15 points 
has been allocated to Scenario 1 “Continual Growth” 
The total score for the Objective 3 Infrastructure is 64.5 points. This represents a 
35.5 point reduction over the 2016 sustainability audit. 
Score Objective 4 Schools  
The Schools Objective is comprised of 1 component 
• Educational Opportunity and Attainment (i.e. 2016 Score 13.4 points) 
EAC-3 Educational Opportunity & Attainment may be effected by population 
expansion. Each of these indicators have the ability to alter the existing Educational 
Opportunity & Attainment score. Indicators such as: 
• School Children; and 
• School per 1000 residents 
The indicators have the potential to reduce the quality of the education unless is an 
increase in the resources to match the expected increase in the school age population. 
Resources include the development of new schools if required to meet the forecast 
expected new demand. 
The question that needs to be answered is “will additional educational resources (i.e. 
schools and teachers) be allocated in Portland to match the proposed increase in school 
age population”? At this time, we have no proof that the either the proposed students or 
additional educational resources will actually be located in the municipality. It is 
prudent to take a conservative viewpoint and discount the proposed educational activity. 
The Scenario 1 Objective 4 score for schools is 13.4 points which was the same as 
2016 sustainable audit of Portland 
Score Objective 5 Environment 
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The Environment Objective is comprised of six components: (i.e. 2016 score 49.8 
points) 
• Climate & Energy CE-1 Vulnerbility Reduction (i.e. 2016: Score  10.5 points) 
• Climate & Energy CE-2 Green house Mitigations (i.e. 2016: Score  0 points) 
• Climate & Energy CE-3 Greening the Energy Supply (i.e. 2016: Score 5.3 
points) 
• Climate & Energy CE-4 Industrial Sector Resource Efficiency (i.e. 2016: 
Score 0  points) 
• Climate & Energy CE-5 Resource Efficient Buildings (i.e. 2016: Score 9 
points) 
• Climate & Energy CE-6 Resource Efficient Public Infrastructure (i.e. 2016: 
Score       10 points) 
• Climate & Energy CE-7 Waste Minimizaton (i.e. 2016: Score 7 points) 
The indicators have the potential to reduce the quality of the atmosphere by increasing 
the amount of greenhouse gases; increasing the general population’s vulnerability to 
the effects of climate change and increasing the amount of total solid waste that is 
generated by increased residential development. 
The CE-1 objective was awarded the maximum allowable score of 15 points in 2016. 
The increased development will reduce the current 2016 score by at least one-third. 
The Scenario 1 score will drop from 15 points down to 10 points. 
 The CE-2 objective was awarded the maximum allowable score of 0 points in 2016. 
The increased development will reduce the possible ability to score any points.  
The CE-7 objective was awarded the maximum allowable score of 15 points in 2016. 
The increased development will reduce the current 2016 score by at least one-third. 
The Scenario 1 score will drop from 15 points down to 10 points. 
The other four   indicators (CE-3 Green the Energy Supply; CE-4 Industrial Sector 
Resource Efficiency; CE-5 Resource Efficient Buildings and CE-6 Resource Efficient 
Public Infrastructure) also have the ability to receive lower scores in the future. 
The Greening the Energy supply (CE-3) in Victoria to more renewable sources of 
energy is currently underway. The transition process may not be able to keep pace with 
the residential and commercial development that has been forecast for Victoria to 2050. 
If this occurs the proportion of green energy production to the total energy produced in 
Victoria will fall. If or when this occurs there will be reduction in the Green Energy 
supply objective score. This reduction could range from 10 to 50%. If we apply these 
results to the CE-3 objective the potential maximum objective score of 5 for the 
objective could be reduce by up to 50 percent. 
The Industrial Sector Efficiency (CE-4) received no rating point in the 2016 evaluation. 
With the projected changing of the industrial landscape in Portland this objective may 
not score any points in future evaluations. 
Resource Efficient Buildings (CE-5) received 9 rating points in 2016 for energy 
efficiency. For this objective to garner a score the community building stock has to show 
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an incremental approach to achieving an 80% reduction in energy usage by 2050. This 
may not be possible and will for the immediate term not garner any additional scoring 
points. 
Energy Efficient Public Infrastructure (CE-6) received full points in 2016 for energy 
and water efficiency. For this objective to garner a maximum score the public building 
stock has to show or have an incremental approach to achieving an 80% reduction in 
both energy and water usage by 2050. This may not be possible and the potential 
maximum objective score of 7 for the objective could be reduce by up to 50 percent. 
The total Scenario 1 score for Objective 5 Environment is 35 points. This 
represents a decrease of 34.5 points over the 2016 Portland sustainability audit results. 
Score Objective 6 Land Use 
The Land Use Objective is comprised of four components: (i.e. 2016 Score was 46.5 
points) 
o Built Environment, BE-3 Compact & Complete Communities (i.e. 
2016 Score 20 Points) 
o Built Environment BE-4 Housing Affordability (i.e. 2016 Score   4.5 
Points) 
o Build Environment, BE-5 Infill & Redevelopment (i.e. 2016 Score 7 
points) 
o Built Environment BE-6 Public Space (i.e. 2016 Score 15 Points) 
The BE-3 and BE-6 indicators may in fact receive a lower grade over time as the result 
of increased population; the potential degeneration of social, transport and housing 
services the result of increased demands on infrastructure or the infrastructure meeting 
its capacity limits thus creating secondary unforeseen problems such as transport 
congestion, the lack of housing diversity with no options for low income housing. The 
rise in CV indicators for 2016-2050 which correspond to or can be linked to the STAR 
Communities BE-3 objectives (Complete and Complete Communities) indicates the 
future scores for this objective will be lower than its existing perfect current score (i.e. 
20).  Trending the results from CV indicators forward to 2050 there is a 50% increase 
in emission and impacts. If we apply these results to the BE-3 objectives the potential 
maximum objective score of 20 could be reduced up to 50 percent. 
The future score for BE-3 Scenario 1 objective would range from 10 to 15 points instead 
of the current 20 points. 
The above mentioned indicators can have an impact on BE-6 (Public Spaces) and have 
the potential to reduce the amount of acreage or space per resident along with individual 
use and satisfaction of public areas through overcrowding.  The BE -6 objective was 
awarded the maximum allowable score of 15 points in 2016. The increased development 
will reduce the current 2016 score by at least one-third. The Scenario 1 score will drop 
from 15 points down to 10 points.  
The other two indicators BE-4 Housing Affordability and BE-5 Infill & 
Redevelopment) also have the ability to receive a lower score in the future. Housing 
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Affordability is a chronic issue with the median house price in Portland in excess of 
$600,000.  The increased development may not actually ease the housing affordability 
crisis in Portland. The Scenario 1 for BE-4 Housing Affordability score may drop by up 
to one half by 2050. For evaluation purposes the scenario 1 BE-4 score will drop to 2.7 
out of a possible 15 points.   
The BE-5 Infill and Redevelopment score for Scenario 1 no additional points should be 
awarded to the objective total. The total Land Use objective score for scenario 1 is 
32.2 points out of a possible 60 points. The 2016 sustainable audit recorded a score of 
49.5 points 
Score Objective 7 Parks 
The Parks Objective is comprised of one component (i.e. 2016 15 points) 
o Built Environment BE-6 Public Space (i.e. 2016 Score 15 Points) 
As stated earlier the BE-6 may in fact receive a lower grade over time as the result of 
increased population; the potential degeneration of social, transport and housing 
services the result of increased demands on infrastructure or the infrastructure meeting 
its capacity limits thus creating secondary unforeseen problems such as transport 
congestion, the lack of housing diversity with no options for low income housing. The 
increased development will reduce the current 2016 score by at least one-third. The 
Scenario 1 Objective 7 Parks score is 10 points out of a possible 15 points. The 2016 
sustainable audit recorded a score of 15 points 
Score Objective 8 Health 
The Health Objective is comprised of three components (i.e. 2016 score 10.2 points) 
o Health & Safety 1 Active Living (i.e. 2016 Score 0 points) 
o Health & safety 2 Community Health & Health Systems (i.e. 2016 Score 
5 points) 
o Health & Safety H & S 4 Food Access & Nutrition (i.e. 2016 Score 5.2 
points) 
The three components scored a total of 10.2 points out of a possible 50 points. The three 
objectives will also be affected by an increasing population and urban development. 
A brief synopsis outlining the health issues that reflect the potential ability of Portland 
to achieve a high score on the STAR Communities rating system is listed below. Thirty 
one individual health measures for Portland (Glenelg) are compared to the Victorian 
State averages. The indicators can be aggregated into various groups such as diseases 
(i.e. type 2 diabetes, metal health, family violence and drug and alcohol clients); health 
statistics (i.e. life expectancy, obese individuals) and participation issues such as 
volunteering. 
Portland diseases levels are higher than the Victorian average for type 2 diabetes; 
obesity; family violence, drug and alcohol problems, family and personal disadvantage. 
 624 
 
 Portland has a lower life expectancy for both males and females than the Victoria State 
average. The daily diet for Portland residents is poorer that the average Victorian (i.e. 
Fruit and vegetable guidelines). 
The level public engagement (i.e. volunteering and participation in citizen engagement) 
is higher in Portland than the Victorian state average. 
Environmental issues such as the percentage of waste to be recycled show that Portland 
is behind the rest of Victoria in implementing the principles of recycling. The residents 
of Portland have also indicated a higher level of concern regarding climate change as 
compared to the average Victorian.  
Table 204 Portland Health Indicators 
 
Source (Glenelg Shire, 2013) p.8 
The nineteen points outline the major community health issues and difficulties that are 
facing Portland which are acting as impediments to improving the current health rating 
score. The Scenario 1 Objective 8 Health score is 10.2 points out of a possible 50 
points. The 2016 sustainable audit recorded a score of 10.2 points 
Score Objective 9 Transport 
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The Transport Objective is comprised of one component: 
Built Environment BE-7 Transportation choices (i.e. 2016 Score 15 points) 
BE-7 “Transportation choices” may in fact receive a lower grade over time as the result 
of increased population. The rise in the Community Viz indicators for the 2016-2050 
period indicates that future scores for this objective will be lower than its existing perfect 
current score (i.e. 20). The increased development will reduce the current 2016 score by 
at least one third. The Scenario1 Objective 9 Transport Score will drop from 15 
points down to 10 points. 
Score Objective 10 Economy 
The Economy Objective is comprised of six components: (i.e. 2016 Score 39.9 points) 
• Economy & Jobs EJ-1 Business Retention & Development (i.e. 2016 Score 6.7 
points) 
• Economy & Jobs EJ-2 Green Market Development (i.e. 2016 score 2.6 points) 
• Economy & Jobs EJ-3 Local Economy (i.e. 2016 Score 5.3 points) 
• Economy & Jobs EJ-4Quality jobs & Living Wages (i.e. 2016 Score 20 points) 
• Economy & Jobs EJ-5 Targeted Industry Development (i.e. 2016 Score 0 points) 
• Economy & Jobs EJ-6Workforce Readiness (i.e. 2016 Score 5.3 points) 
As indicated by Scenario 1 “Continual Growth” the population is continually growing 
for the 2016-2050 period. The question that needs to be answered is will the proposed 
jobs that are scheduled to occur during the 2016-2050 period actually occur and be 
located in Portland. At this time, we have no proof that the proposed jobs will actually 
be located in the municipality. It is prudent to take a conservative viewpoint and 
discount the proposed economic activity. For scenario 1, no additional points should be 
awarded to the Economy & jobs objective total. The scenario 1 Objective 10 economy 
score is 39.9 points. 
Score Objective 11 Housing 
The Housing Objective is comprised of 3 components: (i.e. 2016 Score 34.5 points)  
o Built Environment, BE-3 Compact & Complete Communities (i.e. 
2016 Score 20 points) 
o Built Environment BE-4 Housing Affordability (i.e. 2016 Score 4.5 
points) 
o Build Environment, BE-5 Infill & Redevelopment (i.e. 2016 Score 10 
points) 
As stated earlier the BE-3 indicator may in fact receive a lower grade over time as the 
result of increased population; the potential degeneration of social, transport and 
housing services the result of increased demands on infrastructure or the infrastructure 
meeting its capacity limits thus creating secondary unforeseen problems such as 
transport congestion, the lack of housing diversity with no options for low income 
housing. 
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The future score for BE-3 Scenario 1 objective would range from 10 to 15 points instead 
of the current 20 points.  A score of 12.5 has been allocated which represents the 
midpoint better the projected low and high scores for Objective BE-3. 
The other two indicators BE-4 Housing Affordability and BE-5 Infill & 
Redevelopment) also have the ability to receive a lower score in the future. Housing 
Affordability is a chronic issue with the median house price in Portland in excess of 
$600,000.  The increased development may not actually ease the housing affordability 
crisis in Portland. The Scenario 1 for BE-4 Housing Affordability score may drop by up 
to one half by 2050. For evaluation purposes the scenario 1 BE-4 score will drop to 2.7 
out of a possible 15 points 
The BE-5 Infill and Redevelopment score for Scenario 1 no additional points should be 
awarded to the objective total. The total Land Use objective score for scenario 1 is 
24.7 points out of a possible 60 points. The 2016 sustainable audit recorded a score of 
34.5points 
Comparison of 2016 Sustainable audit and Scenario 1 Sustainability Results  
Eleven objectives were development from the Portland planning scheme to the show 
and identify the impacts of urban development and population increase on the Portland 
landscape.  
The eleven objectives in the Portland 2016 sustainable audit scored 359.3 points out of 
a possible 515. The overall 2016 sustainability ranking of Portland was 387.1 out of a 
possible 720 points. 
The eleven objectives in the Scenario 1 sustainable audit scored 267.4 points out of a 
possible 515. The overall Scenario 1 sustainability score for Portland was 359.1 out of 
a possible 720 points. 
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Table 205 Comparison Portland 2016 Sustainability Audit vs Scenario 1 Results 
 
Objective 2016 Audit 
Score 
Total Points 
Available 
Scenario 1 
Score 
Total Points 
Available 
1 20 20 12.5 20 
2 15 15 15 15 
3 100 75 64.5 75 
4 13.4 15 13.4 15 
5 74.5 100 35 100 
6 46.5 60 32.2 60 
7 15 15 10 15 
8 10.2 50 10.2 50 
9 15 20 10 20 
10 49.5 100 39.9 100 
11 34.5 45 24.7 45 
Total 393.5 515 267.4 515 
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Portland Land Use Designer Scenario 2 the “Maximising the Rates 
Base” 
Recap on the Land Use Designer 
The Land Use Designer was used to study various economic, environmental and social 
impacts of alternative land use plans for Portland. Land use models provide an easy 
way to create land use scenarios and impact analysis. (For a more in depth discussion 
refer to Chapter 6) 
 Each model specifies the name and particular characteristics of a given land use, such 
as building density and resource utilization rates.  When you apply a land use to a 
feature on the map, the feature takes on all the specified characteristics, and 
corresponding impacts are calculated automatically. 
Models set up by the Designer include the ability to specify: 
• building density (households and/or floor area per unit of land   area); 
• per-household impacts; 
• per-floor-area impacts; and 
• per-feature attribute values 
Individual models can be created by feature; building information; per dwelling per 
commercial area and per employee. 
Impacts calculated by land use designer models are generally more specific than those 
calculated by the Common Impacts Wizard because they can apply different impact 
rates to different types of buildings.  For example, they may assume higher water 
consumption per household in single-family dwellings than in multi-family units.   
For Scenario 2 the Land Use Designer used the initial residential and commercial build 
out settings that were used in Scenario 1.  Figure 346 shows the number of residential 
dwellings per hectare. Twenty dwellings were prescribed for both scenarios. The 
rational why 20 dwellings per hectare was selected to represent low, medium and high 
density is that 20 dwellings per hectare is maximum level of development allowed in 
Australian states that have designated what constitutes low, medium and high 
residential development. Twenty dwellings per hectare is the maximum number of 
dwellings allowed under the low density designation. 
 The State of Victoria has no defined limits as to what constitutes low, medium or high 
residential development. Scenario 1 represents single detached dwellings in a low 
density residential setting. Scenario 2 represents a medium to high density residential 
setting.    
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Figure 346 Portland Density Rules for Scenario 1 and Scenario 2 
 
The same six constraints were used in both scenarios as shown in Figure 347. Six 
constraints were Storm surge and flooding patterns for 2041, 2070 and 2100, the 
existing Portland parks and conservation areas and buffer areas for the aluminium 
smelter located in Portland. 
Figure 347 Portland Constraints used in Scenario 1 and Scenario 2 
 
The Land Use Designer activity focused on the impact of development of the 
neighbourhood scale in Portland for a residential and commercial point of view. 
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Twenty nine new residential areas and the seven commercial areas were developed in 
the Land Use Designer. 
As stated in Chapter 6 maps and indicators were developed to show the future 
residential and commercial development in Portland. 
Neighbourhoods 
A detailed discussion relating to the development of neighbourhoods was contained in 
the Hobsons Bay Land Use Designer section of Chapter 7. The 27 proposed new 
residential areas for Portland contain the characteristics outlined in Table 195 
(Indicative Objectives for Brownfield Urban Neighbourhoods and Table 196 
(Objective for Retrofit Urban Neighbourhoods). 
The new residential areas in Portland will be a mixture of brownfield and retrofit areas. 
One of the key considerations for these areas will be the need for reticulated water and 
sewer service. The areas that have been identified as future residential areas currently 
are not serviced with reticulated water, have safe footpaths and crossings or have high 
quality open spaces. 
The items listed in both table 194 and 195 will need to be addressed to make the newly 
identified residential areas successful neighbourhoods. 
Portland Summary of differences between 2016 Sustainability 
Audit; Scenario 1 and Scenario 2 
 
The 2016 sustainability audit of Portland reported on residential, commercial, and 
industrial environmental, social and economic factors. The 2016 Hobsons Bay 
sustainability evaluation and the evaluation of Scenario 1 “Continual Growth 
Scenario” was based on eleven objectives.  The eleven evaluation objectives are: 
1. Protecting the coast line; 
2. Heritage and measures to protect it; 
3. Infrastructure; 
4. Schools; 
5. Environment and its protection; 
6. Land use; 
7. Parks; 
8. Health; 
9. Transport; 
10. Economy; and 
11. Housing 
For Scenario 2 Maximising the rate base a number of the eleven evaluation 
objectives are not valid measures of sustainability as those measures do not pertain 
to urban areas associated with Scenario 2. 
The evaluation objectives that cannot be used to evaluate Scenario 2 for Portland are: 
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1. Protecting the coast line. The rationale for exclusion as an evaluation objective 
is based on the fact there is no coastline in any of the areas highlighted in the 
Portland Scenario 2. 
2. Heritage and measures to protect it. The rationale for exclusion as an 
evaluation objective is based on the fact there is no heritage designated items 
or areas in any of the areas highlighted in Portland Scenario 2 
3. Infrastructure. The rationale for exclusion as an evaluation objective is based 
on the fact there is no infrastructure currently in any of the areas highlighted 
in Portland Scenario 2. Infrastructure will be developed as these new areas 
become established  
4. Schools. The rationale for exclusion as an evaluation objective is based on the 
fact there is no schools currently in any of the areas highlighted in Portland 
Scenario 2.  Schools will be developed as these new areas become established 
5. Parks. The rationale for exclusion as an evaluation objective is based on the 
fact there is no parks currently in any of the areas highlighted in Portland 
Scenario 2. Parks will be developed as these new areas become established.  
6. Health. The rationale for exclusion as an evaluation objective is based on the 
fact there is no health facilities currently in any of the areas highlighted in 
Portland Scenario 2. Health Facilities will be developed as these new areas 
become established. 
7. Transport. The rationale for exclusion as an evaluation objective is based on 
the fact there is no transport currently in any of the areas highlighted in 
Portland Scenario 2. Transport will be developed as these new areas become 
established. 
8. Economy.  The rationale for exclusion as an evaluation objective is based on 
the fact there is no industry or commercial jobs currently in any of the areas 
highlighted in Portland Scenario 2. No jobs will be developed in these new 
areas as they have been designated as new residential areas 
 
The only three objectives which have any relevance to the new residential 
development areas in Portland are environment and its protection; land use and 
housings. 
The Environment and protection objective dealt with vulnerbility reduction, green 
house  mitigation; green the energy supply; the industrial sector  resource efficiency; 
resource  efficient buildings; resource efficient public  infrastructure and waste  
minimization. 
It is  expected that  the new residentail areas in Portland will record the same  
enviornmental scores as  were awared for Scenario 1 “Continual Growth”. The 
reasoning behind this decision is new  develeopments will comply with the existing  
national, state and local planning and building codes. 
The Land Use objective covers Compact & Complete Communities; Housing 
Affordability; Infill & Redevelopment and Public Space. The reasoning behind this 
decision is new  developments will  have to comply with the existing   state and local 
planning policy and schemes. 
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The Housing Objective covered Compact & Complete Communities, Housing 
Affordability and Infill & Redevelopment. The reasoning behind this decision is new  
develeopments will comply with the existing  national, state and local planning  
policy. 
 Residential 
Table 206 contains the six indicators (number of children; increase in residential tax 
revenue; increase in the number of residential dwellings; increase in the number of 
residential vehicles trips per day; increase in residential water use and the increase in 
the number of residents) that are in the 2016 Portland sustainability audit; Scenario 1 
“continual growth scenario” and Scenario 2 “maximising the rate base”. 
Table 206 Differences between the six common residential indicators for Portland Scenario 1 & 2 
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Industrial and Commercial 
Table 207 contains the three indicators (that are in the 2016 Portland sustainability 
audit; scenario 1 “continual growth scenario” and scenario 2 “maximising the rate 
base”. 
Table 207 Differences between the three Portland commercial indicators Scenario 1 & 2 
 
Portland SWOT Analysis Scenario 1 Continual Growth and 
Scenario 2 Maximizing Rate Base 
A SWOT (strengths, weaknesses, opportunities and threats) analysis is a simple tool to 
help work out the internal and external factors affecting a specific problem. Internal 
factors are the strengths and weaknesses. External factors are the threats and 
opportunities 
A SWOT analysis may be limited because it: 
• doesn't prioritise issues 
• doesn't provide solutions or offer alternative decisions 
• can generate too many ideas but not help choose which one is best 
• can produce a lot of information, but not all of it is useful. 
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 Scenario 1 SWOT 
Figure 348 highlights the Scenario 1 SWOT analysis. 
Figure 348 Portland Scenario 1 SWOT Analysis 
 
The analysis highlights the capabilities of the Community Viz buildout process as well 
as showing the potential weaknesses in the overall time period (34 years) allowed for 
the analysis. The lengthy time period allows for inconsistencies or inaccuracies in the 
forecast data to develop and occur. 
Scenario 2 SWOT 
Figure 349 highlights the Scenario 2 analysis. The analysis highlights the capabilities 
of the Land Use Designer process as well as showing the potential weaknesses in the 
overall time period (34 years) allowed for the analysis. 
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Figure 349 Scenario 2 Analysis 
 
Portland Summary 
The summary for Portland is very similar to the earlier summary for Hobson Bay in 
that the results from Scenario 1 and Scenario 2 are very different. As stated earlier 
the reasons for the differences   in the scenarios can be explained in part due to the 
numeric differences and assumptions contained in the models that were used to 
undertake the analysis.  
For Portland, the Scenario 2 Land Use Designer model had higher base figures as 
compared to the Community Viz Buildout (Scenario 1) analysis for: 
• The number of individuals per dwelling 
• Greater number of vehicle trips per day 
• Higher commercial and residential tax rates 
• Higher levels of residential development (i.e. greater dwelling densities) 
• Higher population forecasts 
 
The Land Use Designer analysis focused on the areas that were identified as areas that 
could be converted from industrial and commercial areas into new residential areas. 
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The Sceanrio1 Community Viz analysis was different in that it examined Portland in 
totality (i.e. all approximately 9,000 land parcels). 
The Community Viz analysis had lower base figures as compared to the Land Use 
Designer for: 
• The number of dwellings (Community Viz analysis was based on low density 
single family residential dwellings) 
• There was no medium or high density residential analysis performed in 
Scenario 1 
• Scenario 1 produced many more environmental indicators than Scenario 2. 
Scenario 1 gave a greater idea of the impacts of population growth and urban 
development on the landscape than did Scenario 2. 
Both forms of analysis provide an insight into the levels and effects of urban 
development. The issues of sustainability are one of concern. A sustainable audit of 
current conditions in 2016 is a valid analysis. The validity of the sustainability audit 
on Portland Scenario 1 and 2 diminishes in relation to the future time frames set out 
in the two scenarios. 
The audit results for the Portland Scenario1 and 2 are based on the premise that all 
conditions will remain the same for a 34 year period (i.e. 2016 through to 2050). This 
assumption is at best very weak and not plausible. The problem with the future audit 
is what assumptions can or do you make before allocating a sustainability score. 
One of the research objectives was to identify the strengths and weaknesses of the two 
spatial planning models (Scenarios). The major weakness we have found is as the 
analysis timeframe expands the factors (known and unknown) that will influence the 
results becomes increasingly more complex and increasing more difficult to identify. 
The environmental, economic and social indicators generated by Community Viz for 
2050 are simple based on the 206 results and extrapolated out to the year 2050. 
The indicators provide only an indication of what could occur not what will occur. 
The sustainability audit has the same flaw. The sustainability results and indicative 
scores are again based on the 2016 audit results. 
What changes in legislation, technology or the economy will alter the indicative 
Portland Scenario 1 or Scenario 2 audit scores? It is impossible to identify them as 
they have not occurred yet.  
To indicate what future sustainability could look like all input variables had to remain 
constant except for demographic and environmental indicators. 
The proposed results from the sustainability audit for Portland Scenario 1 and 2 are at 
best informed predictions based on the best available data and evidence. 
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Chapter 9 Conclusion & Recommendations 
Introduction 
This thesis examined the factors that lead to urban growth on a regional / rural and 
metropolitan basis. Two approaches to modelling urban growth were applied to 2 
distinct case studies. The research focuses on the integration of aggregated 
demographic and socio-economic information with environmental and infrastructure 
data-sets in order to formulate and evaluate urban growth scenarios.  
The development of the planning scenarios was based on GeoDesign, Urban Design 
and Land Use Planning principles integrated with GIS environmental and 
infrastructure data-bases and subsequent analysis. 
The two planning scenarios were: 
• Scenario 1 “Continued growth” based on existing socio-economic trends and 
local planning instruments. For this research Scenario1 has three growth rates 
(low, base and high); and 
• Scenario 2 “Maximizing rates base” used the principle of maximizing the 
respective council’s rate base 
 
Each scenario used different techniques. Scenario 1“Continued Growth” is based 
upon 2 methodologies (Linear Programming and the results generated by the planning 
software package Community Viz). The results from the 2 methodologies were 
compared to see how much land and the type of land would be needed for future 
residential, commercial and industrial expansion and what impact that expansion that 
would have on the environment of the 2 test locations. Sixteen environmental 
indicators were used to gauge what impacts future development would have on the 
urban landscape. 
The first methodology used for Scenario One “Continued growth” involved Linear 
Programming. This methodology involves 2 steps: 
1. Disaggregating data on socio-economic trends to predict future land use 
requirements; and   
2. Forecasting patterns of change using land use transition rules and 
accessibility indices. 
 
The trends projection framework applied to both research locations included the 
following aggregated inputs: 
1. Projected population growth; 
2. Projected employment growth by industry sector; 
3. Breakdown of dwelling type; and 
4. Projected total number of dwellings 
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The population growth of both research locations were core inputs to projection.  
The second Methodology used for Scenario One “Continue Growth” was based upon 
population and household dwelling projections developed by the Victorian state 
government through to the year 2050 (Victorian Department of Planning and 
Community Development 2012). This portion of the methodology used the 
Community Viz planning software package which performed residential and 
commercial build-outs on the available land which could be used for new construction 
and calculated the environmental impacts.  
Scenario 1 “Continued growth” used a series of social, economic and environmental 
factors with the results of the various simulations portrayed as a series of indicators 
(over 100) relating to the factors such as: CO auto emission; CO² auto emissions; flood 
plain area and percentage; residential energy and water usage; population density; job 
density; distances to schools, park amenities and points of interest; agriculture, 
commercial, government, industrial and open space areas and percentages relating to 
total land area; number of dwelling units; transportation infrastructure; and, infill 
percentage. 
Scenario 2 “Maximizing rates base” is based upon the Victorian state government 
land valuation data using an optimization model in conjunction with linear 
programming to formulate the future land needs to 2050.  
The results from the 2 scenarios were presented through a series of maps, tables, 
diagrams and videos which highlighted the allocation of land and the impacts of urban 
development on the landscape from 2012 through to 2050. 
Research Statement and Objectives Revisited 
Research Statement 
The thesis focused upon addressing the research statement: 
To efficiently plan for future urban growth, you must undertake a two-step 
process. Step one is to disaggregate demographic social and economic 
information and to combine this with environmental, infrastructure and 
forecast data within land use models. Step two is to use visualization 
techniques to portray the information so that it is easily understood and 
comprehended. 
The primary goal of this research was to either design a framework or modify a 
Decision Support system which would be capable of quantifying through simulation 
and visualization the effects of different coastal development scenarios and policies to 
2050 on selected coastal Victorian coastal communities. Two quotes underlie the 
thinking behind this work. The first recognises the concept of place: 
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“When selecting the locality, it is worth ensuring that everything is to the liking 
of those who are to live there, be it the nature of the place or the company they 
will have to keep” (Alberti 1988). p.1 
The second looks at and examines the role of urban and regional planning as a tool to 
improve the quality of  life: 
Urban and regional planning underlies the very fabric of society as we know it 
today. Without planning and foresight, our cities, towns, rural areas, and 
residential communities will not run efficiently. While communities today face 
many challenges, some of them, such as pollution and traffic, can be addressed 
by careful and creative planning. It is the planner’s job to address such problems 
and provide viable solutions for today and the future (Pettit 2002). p.20 
Research Objectives 
There are 4 supporting research objectives associated with and which aid the 
development of the research statement. 
The 4 supporting research objectives are: 
1. Test a suite of GeoDesign planning tools (Community Viz and Land Use 
Designer) for undertaking economic and land use modeling. 
In order to establish a land use model to test urban growth the first step was to select 
and review a series of past regional planning studies, documentation, geo-spatial, 
economic, demographic and environmental data and data sources. The second step 
involved the identification of analytical tools that could perform detailed long-term 
analyses which included environmental, social and infrastructure indicators. A key 
factor in the identification of such tools was the ability of the tool to create new specific 
indicators especially for this dedicated research. 
2. Develop spatial planning framework for the generation of land use planning 
scenarios. 
To develop spatial frameworks required a review of land use planning theory and GIS 
models which could then be adopted or modified for the development of a series of 
land use scenarios. The next decision was to identify and select the data sets to be used 
in the analysis. In this decision, the type of data and its respective scale of data was 
important. 
3. Formulate a number of land use planning scenarios 
When modelling the future growth patterns, it is important to understand the projected 
impacts on the current existing land use planning policies. The thesis put forth 2 land 
use planning scenarios. Usually scenarios represent alternative future conditions that 
result from present day choices such as high growth or low growth. They are often 
hypothetical, and they are intended to help model and illustrate the complex 
interactions among many systems and variables” (Walker 2011). 
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The evaluation of the 2 scenarios investigated the interaction between environmental, 
demographic, economic and land use indicators and compared the results against a 
series of international cities. 
 
4. Identify the strengths and weaknesses of the 2 developed spatial planning 
models. 
 
Spatial modelling of the future growth in the municipalities of Hobsons Bay and 
Portland was undertaken using a variety of planning tools. The formulation of 2 
planning models for the 2 study areas over identical time periods (2016-2050) allowed 
for the strengths and weaknesses of the 2 different models to be evaluated through 
comparative analysis. In order to address the research statement and supporting 
objectives a number of tasks have been undertaken in the thesis. 
Chapter 1 described the aims, objectives and research questions to be answered, the 
research design and methodology used in the study which included the underlying 
assumptions and limitations. Chapter 1 contributed 5 new points of knowledge to the 
current Australian planning knowledge base. 
1. The estimation, amount and location of new development allowed in an area 
according to current or proposed zoning regulations; 
2. The suitability of the new development to an area; 
3. The allocation of where growth is most likely to occur over a specific time 
span;  
4. The development of a series of environmental indicators showing the impact 
of the new development on the landscape; and 
5. Evaluation methodology to judge the existing and future sustainability of the 
2 research sites 
 
Chapter 2 contained a literature review on planning theory, Geographic Information 
Systems (GIS) models and scenario planning frameworks which are appropriate to 
explain the historic and current development patterns in the 2 study locations. 
Chapter 3 contained the research methodology used to conduct, and assess the results 
for the land use simulations  
Chapter 4 reviewed the key economic and demographic indicators within the 2 
locations. The indicators include: population projects, shift share analysis, time series 
household structures and constructions patterns and trends for each of the locations. 
The inputs were used to formulate the 2 land use planning scenarios for the two 
municipalities (Portland and Hobson’s Bay). 
Chapter 4 summarized each study municipality as to where it is growing or decreasing 
in population, jobs, business starts and housing statistics. 
Chapter 5 was a review of relevant Victorian state, regional and local past and current 
planning policies and strategies. The chapter focused on the key planning factors 
(economic, demographic, environmental and social) impacting on the 2 study 
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locations. Chapter four outlines what areas can be developed and what scale of 
development will be allowed. 
Chapters 6 and 7 discussed the formulation of the 2 land use planning scenarios for 
the 2 research sites. Chapter 6 discusses the continued growth scenario that highlights 
the future land patterns to 2050 showing what development will occur and where. The 
environmental indicators show the level of change in the environment that takes place 
when additional development occurs in the built environment. The indicators that were 
used to highlight the changes include: annual CO auto emissions; annual CO2 
emissions; annual hydrocarbon emissions; annual NOx emissions; increased 
commercial energy usage; commercial floor area; commercial jobs to housing ratio; 
labour force number; increased population; increased residential dwellings; increased 
residential energy usage; commercial floor area; increased residential water usage; 
increase or decrease in commercial jobs; increase or decrease in school children and 
increase or decrease in the number of vehicle trips per day. 
Chapter 7 discussed the maximum rate of return or property tax generated from a local 
government area to a local government. Current and future development was modelled 
and analyzed on the basis of which land use activity gave the highest rate of land or 
property taxes for a specific area to local government.  
Chapter 8 focused on the evaluation of the 2 land use scenarios and their respective 
models. Each model and their subsequent results(s) were compared to local regional 
and state planning goals and objectives which were outlined in Chapters 2, 3 and 4.  
Chapter 9 summarizes the research and provided the conclusions and recommendation 
developed from the research activity. The Chapter ends with recommendations as to 
where future research could be developed in relation to the work that was undertaken 
and documented in the thesis. 
Theoretical Contribution 
The work that lead to the generation of this research was based on the premise of the 
use of spatial scenario planning frameworks resulting in enhanced planning outcomes.  
In this research that premise was expanded to include: land use planning issues and 
identification mechanisms to highlight future land use planning; numeric and spatial 
planning assumptions to allow for future development; suitability analysis regarding 
potential land use development or restructuring of existing land use patterns; the 
allocation of new development over the landscape; the development of indicators 
(environmental, demographic, employment, housing, land use, transportation and 
recreation) and an adoption implementation and monitoring function which provides 
feedback for the development of new land use planning scenarios. 
Several works inspired the development of the land use planning framework that was 
used in this research, including (Allen 2005), (Girardet 1999), (Graymore 2008, 
Graymore, Sipe et al. 2009), (Herron 2012), (Macintosh 2012), (Office of the 
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Victorian Government Architect 2003), (Satterthwaite 1997, Smith 2006), (Tract 
Consultants 1988), (URS Consulting 1995), and (Walker 2011). 
The methodology used for the evaluating of the two scenarios also adds to the body of 
land use evaluation techniques pioneered by researchers including Graymore (2008), 
(Vittal Hegde and Radhakrishnan Reju 2007), Jankowski, Andrinko et al. (2001), 
(Labiosa 2013), (Nijkamp 1997) and (Reed 2005). 
The results from Chapters 6 & 7 indicate that specific modelling approaches or 
techniques are better suited to be applied specific problems. The use of economic 
modelling tools such as Linear Programming (LP) aided in the formulation of an 
economic-driven Scenario 2 “Maximizing the council’s rate base.” 
The model format allowed for: 
1. An understanding of the land use patterns in the two research sites; 
2. The ability to forecast future land demand across the two research sites; and 
3. Allow for future land use planning and population forecasting. 
The second modelling technique used a trend projection technique which was 
sufficient for extrapolating past results into the future. One advantage of Scenario 1 
“Continual Growth” was that it provided a basis point to compare the results from the 
maximising rate base scenario. 
Practical Contribution 
The research had a number of practical contributions for regional and planning. The 
contributions included: 
• The testing of land use modelling software (Community Viz); 
• The testing of community sustainability rating system (STAR Communities); 
• Formulation of planning models; and 
• Potential for planning tools to address regional growth and decline. 
Testing of Land Use Modelling Software and Sustainability Rating 
Software 
The process of deciding which planning tools to use in the research involved a literature 
review of potential software platforms and testing program of selected software to 
determine which software platform to use as the main visualization and analytical tool. 
Over 30 masters and PhD theses, various technical software manuals and countless 
professional papers and conference presentations relating to the disciplines of Land Use 
Planning, Coastal Planning, Geomatics and Geographical Information Systems (GIS) 
were used to develop the software selection criteria, and these are documented in the 
Bibliography. The Software selection criteria included: 
1. The ability for interactive analysis (Create, modify and compare land use and 
planning scenarios); 
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2. Dynamic Indicators (the ability to have formula driven feature attributes that 
update automatically as analysis is performed either by map edits sketching or 
attribute changes); 
3. Dynamic Layers (the ability to have map layers data be formula drive for real 
time updates); 
4. Scenario sketching tools; 
5. Ability to compare scenario side-by-side (create multiple scenarios within 1 
scenario with the ability to lock analysis component values together for 
comparison or change them independently); 
6. Cross-scenario analysis (the ability to compare indicators and assumptions 
quantitatively from 1 scenario to another); 
7.  Dynamic Charts (the charts, assumptions or indicators update automatically as 
an analysis is performed); 
8. Dynamic Alerts (Notification of when user set scenario thresholds are crossed); 
9. Ability to show future build-out characteristic of urban development (residential, 
commercial and industrial); 
10. The ability to set up supply and demand allocation of land based on capacity and 
desirable features; 
11. Ability to show the suitability of the urban development on the urban landscape; 
12. Ability to have multiple forms of indicators which would highlight the impacts 
of development on the landscape; 
13. Ability to show development and its impacts over a set time period and order in 
which development and their corresponding impacts appear; 
14. The ability to optimize any analysis to get the best combination of feature to 
meet the scenario goals and objective within the existing constraints; 
15. The ability to have fully interactive 2D and 3D visualizations (i.e. fly throughs, 
walk throughs etc.); 
16. The ability to export 2D and 3D visualization and outputs to other platforms 
such as Google Earth; 
17. The ability to generate reports that would highlight development aspects and 
their associated indicators; and 
18. The ability to create animations and videos or the results. 
The same procedure was used to evaluate the sustainability software. Thirty-two 
evaluation guidelines or programs from around the world were selected for evaluation 
for possible use in the research.  
The assessment criteria for research use used the following assessment criteria: Did the 
sustainability program or software assess the following: 
• Energy; 
• CO²; 
• Ecology; 
• Economy; 
• Health and Well Being; 
• Indoor Environment Quality; 
• Innovation; 
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• Land Use; 
• Management; 
• Renewable Technologies; 
• Transport; 
• Waste; and 
• Water 
 
One key criteria posed the question “did the sustainability assessment package contain 
either a rating spreadsheet of database that could be reconfigured for use in Australia”. 
This additional criterion drastically reduced the number of potential packages and 
systems until only 1 package was deemed appropriate. That package included an 
electronic spreadsheet that could be modified to meet Australian requirements. 
Development of the Research Planning Models  
The research planning model used in this research was extensions of the Portland Land 
Use model and the Pettit (1980) Land Use Framework. The Portland model and the 
Pettit framework contained information on planning legislation and legal 
requirements, economic and land requirement forecasts, land use, population, 
sustainability and environment and infrastructure. 
The next step was to add the functionality of scenario analysis combined with 
indicators. The framework that was developed for this research can be transferred to 
other areas through Australia or internationally to aid and assist in the development of 
urban, regional and rural land use planning scenarios. 
Potential for Planning Tools to address Regional Growth and 
Decline 
Since 2000, a number of planning models and modelling techniques in conjunction 
with on line tools and software packages have been developed to improve the current 
understanding of the socio-economic, environmental, infrastructure / physical factors 
that influence the growth and decline or regional and rural areas. Several of those 
techniques (e.g., Shift share analysis) were used in this research to highlight 
comparative and competitive advantages both Hobsons Bay and Portland had in 
economic matters. 
Government areas are measured using a variety of factors such as jobs growth, 
projected population growth and new housing statistics as to whether the government 
area is a growth area or an area which is in decline. Through the use of planning models 
and tools decision-makers will be better able to identify, examine and understand the 
drivers of growth. The tools and methodology developed in this research provides a 
practical contribution in how to identify areas experiencing growth and what 
mechanisms and or strategies would be needed to address subsequent additional 
demands for land and supporting infrastructure.  
Limitations of the Research 
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The principal limitations associated with this research relate to data both textural and 
spatial. The State of Victoria and the Australian Bureau of Statistics (ABS) has now 
made all spatial and selective textural data free of charge. Industry sector employment 
projections to 2050 required by the 2 urban land use models previously did not exist. 
The industry sector employment figures were derived using Victorian government 
data and the 2000-2010 regional shift share growth components. The data sources were 
combined and extrapolated to product the required industry sector employment figures 
up to 2050. A caveat must be noted regarding the accuracy of the industry sector 
employment figures used. Accuracy is contingent upon the underlying assumptions 
with were outlined in Chapter 3 that the ratio of the regional shift share components 
for both Hobsons Bay and for Portland remain constant. 
 
Data such as economic projections and proposed industry sector employment data do 
not take into consideration potential new economic outcomes or developments which 
can alter the employment and industrial mix. Data limitations can be summarized into 
4 main points: 
 
• The robustness of the Victorian State Government forecasts to 2050. These 
forecasts are developed from the 2011 Australian population census; 
• The limited integration of data which highlights and shows the effect of 
adjacent local, regional and statewide influences on communities in the 2 study 
locations. These interactions represent all of the economic and socio–economic 
relationships; 
• The research reflects current and forecast predictions before the year 2015; and 
• The lack of zoning parameters that could be used for the Community Viz 
analysis. 
 
Another limitation of this research is that the scope of land use modelling used in thesis 
does not extend beyond that application of linear models. “Rational linear thinking has 
been the subject of criticism for many years from some planning theorists and 
philosophers  (Etzioni 1967), (Saul 2001) for the producing results with methods that 
are more simplistic in nature than no linear techniques.” That said linear modelling 
techniques are not to be undervalued as the results from the two land use planning 
scenarios provided valuable insights into possible directions for both Hobsons Bay 
and Portland. 
Further Research 
Leedy (Leedy 1997) has written: 
“Research is never conclusive. In a truer sense, the circle of research might be 
more accurately conceived of as a helix or spiral. Or research. In exploring an 
area, one comes across additional problems that need resolving. Research begets 
research … Each researcher soon learn that genuine research creates more 
problems that it resolves. Such is the nature of the discovery of knowledge”. p.15 
 
 646 
 
The many potential future areas of research originating from this research can be 
undertaken. Future research could focus on: 
•   The identification and development of specific measures and sustainability 
indicators for high density residential and commercial development; 
• The process of integrating data captured by Unmanned Aerial Vehicle (Drones) 
into GIS and planning software such as ArcGIS and Community Viz to produce 
fully rendered urban landscapes; 
• External Models / Data and on-line Capability; 
• The development of 3D building visualization and simulation that incorporates 
energy monitoring, GeoDesign and land use planning principles in an urban 
setting; 
• The development of 3D hazard mapping and its simulation highlighting the 
impact such occurrences would have on future land use planning initiatives; 
• The development of 2D and 3D transport modelling integrated with environment 
and land use planning; and 
• Further development and integration of the sustainability software rating 
programs such as STAR Communities, SITES, Green Star, or CASBEE into 
land use planning software. 
•   To develop a fiscal model that would consider the short and long-term changes   
in   revenue and spending associated with of municipal services, environmental 
protection, economic development, transportation, and infrastructure.  A very 
real challenge is that many projects and services are paid for on the local level, 
and in any given scenario, some communities may see more success than 
others . 
• To develop a Health Assessment Model is used to analyse health outcomes for 
a community based on a variety of demographic and built environment 
characteristics.  With the Health Assessment Model, users could explore health 
outcomes based on existing conditions within their study area.  
• To develop a Green Infrastructure model that would incorporate green roofs, 
rainwater harvesting, rain gardens – as an alternative to conventional "grey" 
infrastructure used to remove water pollutants from stormwater run. 
• To develop a Corridor Housing Preservation tool, the tool would attempt 
channel growth to transit corridors, redevelopment has the potential to displace 
transit-dependent low-income renters. A new district-scale metric would be 
developed that allows cities to prioritize sites for rental housing preservation. 
The metric would allow cities to compare corridor neighbourhoods in terms of 
development pressure, potential for displacement of renters and location-based 
benefits to renters of remaining. 
• To develop a Balanced Housing Model. The model would be used to analyse a 
community’s existing housing supply, including the matches and mismatches by 
age, household income and tenure (rental or owner-occupied). It could also used 
to conduct a capacity analysis of development potential and forecast the future 
age and income of cohorts. Using this information, the model can be used to 
create a series of policy and strategic recommendations for a balanced, 
sustainable future housing supply along with targeted goals that can be used to 
determine a community’s future progress in implementing its plans 
 
Measurements and Indicators 
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Over 100 common and custom environmental, demographic, social and infrastructure 
indicators could be developed by the Community Viz software platform.  
The indicators generated in the Community Viz software are based on international 
sources for example: 
• Commercial energy usage, the US Commercial Building, Energy Consumption 
Survey (2003); Energy Information Administration, Office of Energy Markets 
and End Use; 
• Annual Household Energy Use, US Energy Information Administration; Auto 
Emissions, US Environment Protection Agency (2008); and 
• Daily Water Usage, residential water use trends in the North America journal 
AWWA 1003:2 Feb 2011). 
 
Australia has yet to compile a complete list of input data which could be used as 
information resources relating to the default assumption values in the common impact 
analysis. The common impacts decision tool use formulas and default settings that are 
intended to serve only as a starting point for further analysis. The impact displayed 
may not pertain to or describe local conditions. What is needed to further enhance this 
research is the development of Australian data sources to the same level as North 
American data sources.  
Integrating data captured by Unmanned Aerial Vehicle (Drones) 
Drone technology is the latest data capture platform available to land use researchers. 
Unmanned Aerial Vehicles (UAV) uses are endless, covering everything from 
obtaining initial site data for planning purposes, monitoring construction, and data 
capture for volume calculations. Direct Land Use planning applications that could 
have been integrated in to this research include: 
• Site analysis and resource mapping – stockpile and volume estimates, mineral 
identification, change detection, feature extraction (including topographic 
layers), condition assessments, vegetation (including canopy heights), 
catchment deviations; 
• Landslide and Fault Line Detection and Monitoring; 
• Riparian Monitoring - Reiterative surveys to provide a spatial and temporal 
analysis of riparian health and mitigation progress; 
• Disaster Analysis – real-time evidence gathering (erosion, flooding); 
• Marketing Materials – golf courses, real estate; 
• Legal – ensure compliance with planning applications, verify project 
invoicing; 
• 3D Visualization – urban & communication planning tools; 
• 3D Modelling - visual impact assessments, tourism and community 
consultation, and sales, marketing and advertising exposure; 
• Multispectral Imaging - vegetation health analysis; 
• Oblique Imagery – get a more realistic view of sites and visualize proposed 
imports or mitigation effects; and 
• Web mapping - develop and deploy web maps and spatial data viewers. 
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No data used in this research was captured by a Drone. The ability to gain and use the 
latest spatial data would enhance both the visual and spatial analysis. 
External Models and on line Capability 
No GIS or land use planning software contains every specialist function regarding land 
use planning, environmental analysis, transportation usage or emergency management 
just to name just a few. One of the selection criteria for the Land use modelling 
software was its ability to integrate with other software modelling software packages. 
The software selected for use in this research (Community Viz) had the ability to trade 
information, inputs and outputs with other modelling tools if appropriate. Community 
Viz does have the ability to integrate external models that use inputs from data-bases, 
geo-databases (GIS maps) or and tables. Examples of models that have been integrated 
include: 
• Cost of service models; 
• Travel demand models; 
• Biodiversity impact models; 
• Water quality and run-off models;  
• Building Energy models; and 
• The Hazus Risk Assessment model. 
No external models were used in this research. The rational for not including them 
was the lack of suitable data which could be used in either Portland scenario.   
Hobsons Bay had travel demand data that was on regional aggregate level and not at 
an individual municipal level. Data on biodiversity and water quality run-off was 
aggregated and reported at the regional level and could not be disaggregated to the 
individual municipal level. 
Online capability to show the results would assist in showing results and make the 
planning process more open and transparent. Glenelg Shire (Portland has an automated 
online GIS) which allows the general public throughout Victoria to view and overlay 
data for several themes including building, property, planning, terrain, shire-provided 
services, property sales and emergency services. The system has integrated aerial 
photos with spatial and textural information. 
Hobsons Bay has no online GIS available for the general public to view or use. The 
lack of this ability hinders potential community and stakeholder involvement. Through 
having a GIS accessible to the residents to use and access the old adage of “a picture 
says a 1000 words” takes on new meaning. 
Three-Dimensional Geographical Visualisation 
Extensive work and research has been conducted on the value of 3D geographical 
visualisation (Mason 1997) (Bishop 1997, Bell. 2000). Through 3D visualisation users 
and stakeholders develop a greater recognition of physical representations. 
Threedimensional visualisation was used in this research to present specific findings 
at various international conferences and workshops.  
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Appendix 1 Data in the Research 
 
Figure 1 Data Used in the Analysis 
 
Data  Used  in the Analysis
Criteria
Digital Cadastre
Scale
Paper maps
Digital data re cadastre
Hard data  re cadastre
Digital coastline
Scale
Digital maps
Paper maps
Digital data re coastline
Hard data  re coastline
Digital Contours Land, Coast and Sea Bottom
Scale
Paper maps
Digital data re contours
Hard data  re contours
Aerial Imagery
Digital Land Imagery 
Digital Coast line Imagery
What era Digital Imagery
Hard copy Aerial Photos Land
Hard copy Aerial Photos Coastline
Vegetation and Mineral Data
Digital  maps and data
Hard copy maps and data
Soil Database
Digital data and polygons
Hard copy data and maps
Digital Soil characteristics by polygon
Hard copy soil characteristics by polygon
Drainage Data
Digital data and polygons
Hard copy data and maps
Water table and bore data 
Infrastructure Data
Digital Water Network
Digital Sewer Network
Digital Electric Power Network
Digital Natural Gas Network
Hard copy Water 
Network
Hard Copy Sewer Network
Hard Copy Electric Power Network
Hard Copy Natural Gas Network
Census Information
Digital population data
Digital housing data
Digital transport  data
Digital education data
Digital polygons
Hard copy  population data
Hard copy  housing data
Hard copy transport data
Hard copy education data
Hard copy maps
Built  Environment
Type of structures  
allow to be built
% breakdown of residential versus commercial buildings 
% breakdown of residential versus industrial buildings 
% breakdown of commercial versus industrial buildings 
% of public foreshore
% of public versus occupied space
% of native  vegetation
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Figure 2 Data Used In the Analysis 
Data Used in the Analysis
Weather and Climate Data
Digital Rain data
Digital temperature data
Digital Polygons 
Hard copy rain data
Hard copy temperature data
Hard Copy Maps
Satellite  Data
Scale
Time frame
Land data
Sea  data
Vegetation 
Climate Models
Local climate models or modelling
Area referred  in international models
Population Projection
Digital data
Digital Maps
Hard Copy Data
Hard Copy maps
Tidal Information
Digital Tidal Maps
Digital Tidal Models
Digital Tidal Data
Hard copy  maps
Hard copy  models
Local Government  Data
Digital Maps and boundaries
Hard Copy Maps and boundaries
Planning Information
Digital Planning information 
Digital Planning Zones
Hard copy Planning Information
Hard Copy  Planning Maps and Zones
Current Land Use
What is current land use  
activity
Hard copy data
Digital data
Digital Map
Hard Copy Maps
Physical Impediments
Digital   sink holes
Digital flooding
Digital Storm surge  results
Digital acidic  sulphate maps and data
Hard copy maps of sink holes
Hard copy maps of flooding
Hard copy  maps of acidic sulphate soils
Digital maps of cliff erosion
Hard copy maps of cliff erosion  
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Figure 3 Data Used in the Analysis 
Data  Used  in the Analysis
Economic Patterns
Current economic growth rate
Project growth rates
Industrial patterns and segments
Water Characteristics/Depth 
Depth
Tidal action
Water chemistry
Temperature
Construction Standards and Regulations
Building codes digital
Building codes h.c.
Current Transports and Capacity
Digital current transport networks
Hard Copy current transport networks
Proposed transport networks
Modes of transport
Planning Tools
Hard Stabilization
Seawalls 
Bulkheads 
Jetties 
Revetments 
Groins 
Soft Stabilization
Beach nourishment 
Bulldozing/Scraping 
Increasing sand dune volume 
Vegetation 
Modification of Development
Post‐hazard event reconstruction limits 
Building elevation 
Low‐density development/density 
restrictions 
Utility and service line location 
Abandonment 
Relocation 
Fixed setbacks 
Rolling setbacks 
Zoning in hazardous areas (including guidelines for new 
construction) 
Land Acquisition 
Other Tools 
Permitting program that discourages 
creation of fast land 
Overarching regulatory 
permit program 
Local level ordinances 
Local level beach 
management plans 
Detached breakwaters 
Dynamic revetments 
(berms) 
Erosion hazard risk zones 
Watershed zoning 
Education at local level 
Incentive‐based setbacks 
Wetland buffers 
Riparian zones 
Flood hazard area criteria 
Technical advisory 
service 
Acquisition of development 
rights 
Local government training and 
education 
Design, modification, and placement criteria for shoreline 
protection structures
Interstate consistency for 
dredging 
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Appendix Introduction 
 
The Hobson’s Bay appendixes are a series of documents relating to the data and 
methodology used to conduct and analyse the results for three Hobson’s Bay planning 
scenarios. The planning scenario timelines span from 2016 through to 2050 during 
which time one question is asked: Can land use planning learn from yesterday, 
provide sustainability for today and generate hope for tomorrow through having 
the ability to quantify and visualize demographic, economic and environmental 
simulation results within a structured model or framework.” 
The two Hobson’s Bay planning scenarios are: 
 Scenario 1: “Continued growth” based on existing socio-economic trends and 
local planning instruments. For this research Scenario 1 has three growth 
rates (low, base and high).; and  
 Scenario 2” “Maximizing rates base” used the principle of maximizing the 
respective council’s rate base;  
 . 
The Hobson’s Bay appendices contain the following information: 
1. A Socio-Economic profile of Hobson’s Bay 
This document contains a series of Australian Bureau of Statistics (ABS) population 
census tables showing the growth in Hobson’s Bay from 2000 through to 2010. 
Information contained in this Appendix includes employment, age, and housing 
patterns 
2. Scenario One Results for Hobson’s Bay 
This document contains the results from the Community Viz continued growth 
analysis scenario. The analysis is presented in 5 year time periods highlighting the 
results from the high, medium and low projections relating to Hobson’s Bay. 
3. Hobson’s Bay Project Creation 
This document describes set-by-step the process of establishing and conducting a 
Community Viz land use analysis. Each step in the Hobson’s Bay analysis is shown 
through a series of screen captures highlight the Hobson’s Bay data and the Hobson’s 
Bay land use legal framework. 
4. Hobson’s Bay Project Diagrams 
This document provides a schematic view of the processes and data flow patterns in 
the Hobson’s Bay analysis. A detailed description of each process and diagram is 
included in this Appendix. 
 
5. Assumptions used in the Hobson’s Bay Analysis  
An assumption is a value that is used as input to an analysis. They are usually 
changeable and they always apply to an entire scenario. Assumptions can be a way to 
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express subjective inputs, such as how much weighting to give to a particular 
community value like open space or economic development.  
 
6. Attributes used in the Hobsons Bay Analysis 
An attribute in Community Viz is defined or described as: 
 A piece of information describing a map feature. The attributes of a census 
tract, for example, might include its area, population, and average per capita 
income; or 
 A characteristic of a geographic feature described by numbers, characters, 
images, and CAD drawings, typically stored in tabular format and linked to the 
feature by a user-assigned identifier. For example, the attributes of a well might 
include depth and litres per minute; or 
 A column in a table. 
7. Indicators used in the Hobson’s Bay analysis 
Indicators are impact or performance measures that can reference datasets anywhere 
in a scenario. They are used to provide an overall measurement and they apply to an 
entire scenario (as opposed to an attribute which provides the individual characteristic 
of a feature).  
 
8. The Land Use Modeler Analysis of Hobson’s Bay 
The land use modeler function has a series of building land use models which can 
create land use scenarios and impact analyses simply by sketching them on to a map 
of a potential study area. Each model specifies the name and particular characteristics 
of a given land use, such as building density and resource utilization rates. When you 
apply a land us to a feature on the map, the feature takes on all the specified 
characteristics, and corresponding impacts are calculated automatically.  
Models set up by the Designer include the ability to specify: 
 building density (households and / or floor area per unit of land area) 
 per-household impacts 
 per-floor-area impacts 
 per-feature attribute values 
 per-employee impacts 
For Hobson’s Bay a series of models were developed using local data which was 
obtained from a variety of sources to reflect the current land use, political and 
economic climate in Hobson’s Bay. 
9. Growth Objectives of Hobson’s Bay 
A series of objectives (environmental, economic, heritage and infrastructure) were 
extracted from various documents to be used as indicators or tools that can be used 
evaluation criteria to judge the results from the three Hobson’s Bay scenario 
simulations. 
10. Hobson’s Bay Evaluation Matrix 
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This Appendix explains in detail the structure and workings of the scenario evaluation 
matrix that was constructed to evaluate the results from the three Hobson’s Bay land 
use scenarios. 
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Comprehensive Socio‐Economic Profile of Hobson’s Bay 
 
A comprehensive demographic analysis of Hobson’s Bay has been formulated starting 
from the 2001 census and going through to the 2010 census. A number of census 
variables are included in this analysis with the complete list and description of each 
variable being contained in Table 1. 
Table 1 List of ABS Demographic Variables used in the Social Economic Profile of 
Hobson’s Bay 
Census Profile  Definition 
Structure Change 
Percent Change in Persons Employed  (T01) As a percentage of the total 
labour force 
Percent Change in Unemployment Rates  (T01) As a percentage of the total 
labour force 
Percent households Incomes more than 
$50,000 Per Annum 
As a percentage of total households 
Population Change 
Resident Population  (T02) 
Resident Population Change  As a percentage change of all total 
persons 1996-2010 
Occupational Characteristics (Proportional share of workers) 
Percent of Routine Workers  (B20) tradespersons and related 
workers, elementary, clerical sales 
and service workers, laborers and 
related workers 
Percent of In Person Service Workers  (B20) associate professionals, 
advanced clerical, sales and service 
workers, intermediate clerical, sales 
and service workers and 
intermediate production and 
transport workers 
Percent of Symbolic Analysts  (B20) managers and administrators, 
professionals 
Industry Employment Characteristics 
Extractive Activities  Percent of agriculture and mining-
based employment (B19) 
Transformative Services  Percent of manufacturing, utilities 
and construction-based employment 
(B19) 
Distributive Services  Percent of wholesale and retail 
trade, transportation, storage and 
communication-based employment 
(B19) 
Producer Services  Percent of insurance, banking 
engineering, business services, 
education-based employment (B19) 
Social Services  Percent of public administration, 
defense and community services-
based employment (B19) 
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Table 1 continued 
Census Profile  Definition 
Personal Services  Percent of recreational, 
entertainment and accommodation-
based employment (B19) 
Human Capital 
Percent left school aged less than 15 or 
never attended 
The number of persons who left 
school less than 15 years of age or 
who never attended as a percentage 
of the number of people aged over 
15 years of age. 
Percent aged 15 years and older with no 
qualifications 
The number of persons aged 15 
years and over with no qualifications 
as a percentage of number of 
persons aged 15 years and over 
Proportion of persons with a university 
degree or above 
Percentage of persons aged 15 and 
older with a university qualification 
2010 (T11) 
Proportion of Persons with a minimum 
education 
Percentage of persons aged 15 and 
older with a minimum education 
2010 (T 11) 
Income 
Weekly family income more than $1000  Percentage of all households with a 
weekly household income more than 
$1000 (B23) 
Weekly income less than $299  Percentage of all one family 
households with a weekly household 
income less than $299 (B23) 
Socio-economic Advantage / Disadvantage 
Percent separated or divorced  The number of all separated and 
divorced persons expressed as a 
percentage of the total number of 
persons aged 15 years and over 
(T03) 
Percent one parent families  The number of one parent families 
in occupied dwellings as a 
percentage of all families in 
occupied private dwellings (T11) 
Percent of one parent families with no 
motor vehicle 
The number of one family 
households with no vehicle as a 
percentage of all occupied private 
dwellings (B29) 
Percent of Labourers and Related workers  The number of laborers and related 
workers as a percentage of all 
employed persons (T16) 
Percent of Aboriginal and Torres Strait 
Islanders 
The number of persons indicating 
Aboriginal, Torres Strait Islander or 
both Aboriginal and Torres Strait 
Islander origin as percentage of all 
persons (T05) 
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Census Profile Definition 
Socio-economic Advantage / 
Disadvantage 
Socio-economic Advantage / 
Disadvantage 
Percent of Recent Arrivals  The number of persons indicating  
they do not speak English or speak 
English poorly as a percentage of all 
persons aged over 5 years. 
Percent Aged 14 and Below  As a percentage of the total resident 
population 
Percent Aged 15 to 64  As a percentage of the total resident 
population 
  
Census Profile  Definition 
Percent Aged 65 and Above  As a percentage of the total resident 
population 
Dependency Ratio  Ratio of the percentage below 14 
years of age and above 65 years of 
age to the percentage aged between 
15 and 64 years. Score in excess of 
50 indicates more people in 
dependency age groups (below 14 
years and over 65) than people in 
the non-dependency age group 
when compared to the dependency 
rate 
Housing 
Number of occupied  private dwellings  T(18) 
Occupancy rate  Resident population / number of 
occupied  private dwellings 
Percent Rental Accommodation  As a percentage of all private 
dwellings (T20) 
Percent public housing  As a percentage of all private 
dwellings (T20) 
Percent of Households suffering financial 
stress in terms of mortgage payments 
Percentage of low income 
households with a mortgage of the 
total number of households with a 
mortgage 
Percent of Households suffering financial 
stress in terms of rental payments 
Percentage of low income 
households renting of the total 
number of households renting 
Unemployment and Labour Force Participation 
Workforce participation rate  The number of persons in the labour 
force expressed as a percentage of 
the total number aged 15 years and 
over (T01) 
Unemployment rate  The number of all unemployed 
persons expressed as a percentage 
of the workforce (T01) 
Unemployment rate (15-19 year olds)  The number of unemployed persons 
between 15 and 19 years of aged 
expressed as a percentage of the 
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workforce aged between 15 and 19 
years of age (T13) 
Percent unemployment rate (20-64 year 
olds) 
The number of unemployed persons 
between 20 and 64 years of aged 
expressed as a percentage of the 
workforce aged between 20 and 64 
years of age (T13) 
Source: (Australian Bureau of Statistics 2012) 
(Within Table 1 the descriptions represents two types of data. T stands for Table; B 
stands for the Basic community profiles data types) 
Structural Economic Change 
Change in the Number of Persons Employed 2001 ‐2010 
 
This variable is an indicator of the change in the labour Hobson’s Bay labour markets. 
The total number of employed persons within Hobson’s Bay has increased from 
34,792 in 2001 to 38,559 in 2011 an increase of 3,767 or 10.82% 
Figure 4 Employment in Hobsons Bay 2001-2010 
 
Source: (Australian Bureau of Statistics, 2015). 
Change in the Number of Persons Unemployed 2001‐2010 
 
The Unemployment Rate in Hobson’s Bay has decreased from 7.83% in 2001 down 
to 5.6% percent in 2011.  
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Figure 5 Hobson’s Bay Unemployment Rate 2001 -2010 
 
Source: (Australian Bureau of Statistics 2015). 
Proportion of Households Earning More than $50,000 per Annum 
 
The total number of households in Hobson’s Bay earning more than $50,000 per 
annum has continually grown. In 2006, there were 11,671 households with a yearly 
income in excess of $50,000 which represented 53.36% of the total households 
(21,882); by 2010 the numbers had risen to 14,842 households or 47.66% of all 
households (31,141).  
Figure 6 Hobson’s Bay Households earning greater than $50,000 per annum 
 
Source :( Australian Bureau of Statistics 2015). 
Resident Population Change 
Population change at the local level has significant impacts on the growth and decline 
of a local market and results in complex patterns of gain and loss in investment and 
employment (Stimson 1999). 
The population changes for Hobson’s Bay as shown in Figure 4. The total residential 
population in Hobson’s Bay grew from 80,432 in 2001 to 83,354 in 2011. The 
population increase of 2,922 residents over the 10 year period represents a growth of 
3.63% in the population over the decade or 0.36% annually. 
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Figure 7 Hobson’s Bay Population Growth 2001-2010 
 
Source: (Australian Bureau of Statistics, 2015). 
Occupational Characteristics 
A classification technique devised by (Reich 1992) has been used in order to identify 
changes in the type of jobs due to the transition from the industrial to the post-industrial 
era and the new information economy (Stimson 1999). 
The categories are as follows: 
 Routine production workers (RPW): tradespersons and related workers, 
elementary clerical, sales and service workers, labourers and related workers. 
 In person service workers (IPSW): Associate professionals, advanced clerical, 
sales and service workers, intermediate clerical, sales and service workers, 
intermediate production and transport workers. 
 Symbolic analysts (SA): Managers and administrators, and professionals. 
Based on their importance to local economies, in person service workers are 
considered of highest importance, with routine production orders of lesser importance. 
Symbolic analysts are assigned the lowest importance. 
As indicated by Figure 8 the Symbolic Analysts represent the largest section of the 
Hobson’s Bay workforce followed by the In Service Workers and then the Routine 
Production Workers. 
Figure 8 Hobson’s Bay Occupation Characteristics 
 
Source: (Australian Bureau of Statistics, 2015). 
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Industry Employment Characteristics 
Apart from occupations, the structure of the industrial employment mix is important. 
A single-man aggregation method has been employed to reduce the standard 17 ABS 
industry classifications into six broad groupings (Stimson 1999). 
 Extractive activities (agriculture and mining); 
 Transformative industries (manufacturing, the utilities and construction); 
 Distributive services (wholesale and retail trade, transportation, storage and 
communication); 
 Producer services (insurance, banking, engineering, business services and 
education); 
 Social services (public administration, defense and community services); and  
 Personal services (recreational, entertainment and accommodation). 
To reflect trends in the structure of regional economies, social services, producer 
services, and personal services are given positive weighting, while distributive 
services, transformative industries, and extractive industries are given a negative 
weight. 
The Distributive Services segment is the largest employment category with 24.35% of 
the workforce. These results highlight the importance of the distribution and transport 
functions in particular to the Hobson’s Bay and metropolitan Melbourne area. 
Employment mix by size of employment is Distributive Services 24.35% of the total 
work force, Producer services with 23.80% of the workforce; Transformative 
industries with 20.61% of the workforce; Social Services with 19.90% of the 
workforce; Personal Services with 11.63 % of the workforce and Extractive activities 
with 0.43% of the workforce. 
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Figure 9 Industry Employment Characteristics 
 
Source: (Australian Bureau of  Statistics 2001, Australian Bureau of  Statistics 2006) (Australian Bureau of  Statistics 2010). 
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Human Capital  
Human Capital in terms of education attainment is widely recognized as a 
differentiating factor for an area’s economic development and performance. It is taken 
as a major determinant of social position of employment attainment in the post 
industrial economy (Stimson 1999). 
Percent Left School Aged Less Than 15 Years or Never Attended 
The number of persons that never attended school is very small number out of the total 
population the 2001 census recorded 1,326 individuals (Australian Bureau of 
Statistics, 2001), the 2006 census recorded 1,168 individuals (Australian Bureau of 
Statistics, 2006), and the 2010 census recorded 1,035 individuals (Australian Bureau 
of  Statistics, 2010). 
Percent Older than 15 years with No Qualifications 
The absolute number and percentage of the Hobson’s Bay population without any 
formal qualifications is decreasing. In 2001, 20,455 individuals were reported the 
Australian Bureau of Statistics as having a formal qualification. This result represented 
only 31.96% of the total Hobsons Bay population with 63,998 individuals or 68.04 % 
of the population having not any formal qualification. In 2006 the number of 
individuals with qualifications rose to 33,317 with the percentage of the population 
without a qualification decreasing to 49.26% of the total population. In 2010 the 
number individuals with qualifications decreased to 30,505. This figure represents 
44.43 % of the total Hobson’s Bay population. 
 
Persons with University Qualification 
The number of persons in Hobson’s Bay with a university qualification (including 
bachelor degrees, post graduated qualifications and higher degrees) is 40,116 
individuals out of a population of 68,658 which represents 58.40% of the population. 
The disbursement of qualifications by age group is shown in Figure 10. 
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Figure 10 University Qualifications by Age Group 
 
 
Sources: (Australian Bureau of  Statistics 2001); (Australian Bureau of  Statistics 2006); (Australian Bureau of  Statistics 2010). 
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Persons with Minimum Education 
The level which was selected as the minimum educational level was grade 10 or 16 
years of age. In the 2010 census 20,307 individuals had a grade 10 or lower education. 
This figure was comprised of the following: 
Table 2 Hobson’s Bay Persons with Minimum Education 
 
Source: (Australian Bureau of  Statistics 2010). 
Income 
High Income households 
There are approximately 22,200 households with incomes above $1000 per week in 
Hobson’s Bay. This figure equate to 71.2% of all households in Hobson’s Bay. The 
household income distribution is shown in Figure 11. 
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Figure 11 Hobson’s Bay High Income Households 
 
Source: (Australian Bureau of Statistics, 2010). 
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Low Income Households 
The number of households with weekly incomes less than $600 per week is 6,000 
households or 19.26% of all Hobson’s Bay households. 
Socio‐Economic Advantage / Disadvantage 
Percent Separated or Divorced 
The total number of person in the Hobson’s Bay whom are either separated or divorced 
identified in the 2010 census was 7,781 individuals. That figure is comprised of 2,147 
individuals being separated and 5,634 individuals being divorced. Individuals that are 
separated represent 3.13% of the population over 15 years of age and the number of 
divorced represents 8.21% of the population over 15 years of age. 
One Parent Families 
The number of one parent families in Hobson’s Bay has slowly risen from 3,437 in 
2001 (16.16% of the total family population) to 3,813 (17.42%) in 2006 and 3,724 
(16.56%) in 2010 (Australian Bureau of Statistics, 2012; Australian Bureau of 
Statistics, 2010). The results for 2010 are shown in Table 3. 
Table 3 One Parent Families in Hobson’s Bay 
One Parent Family With Children under 15 Families Persons 
Dependent students and non-dependent children 34 152 
Dependent students and no non-dependent children 249 871 
No dependent students and non-dependent children 103 355 
No dependent students and no non-dependent 
children 
1202 3095 
Total 1588 4473 
No Children under 15 and   
Dependent students and non-dependent children 172 554 
Dependent students and no non-dependent children 413 955 
No dependent students and non–dependent children 1551 3401 
Total 2136 4910 
Source: (Australian Bureau of  Statistics 2010). 
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Laborers and Related Workers 
The 2010 population census indicated there were 3,453 labourers out of a total 
workforce of 39,440 working in Hobson’s Bay. This figure represents 8.76% of the 
total workforce. In 2006 labourers numbered 3,490 out of a workforce of 36,521 or 
9.55%. Table 4 shows the results for the labourer’s category from the 2010 population 
census. 
Table 4 Number of Labourers in Hobson’s Bay by Sex and Age 
 
Source: (Australian Bureau of Statistics, 2012). 
Indigenous Persons in the Population 
The Indigenous Population in Hobson’s Bay has remained stable representing 
approximately 0.47% of the total population. In 2010 the number of Indigenous 
persons in Hobson’s Bay was 393 and in 2006 it was 310. The age distribution of the 
Indigenous population of Hobson’s Bay for 2010 is shown in Table 5. 
Table 5 Age Breakdown of Hobson’s Bay's Indigenous Population 
 
Source: (Australian Bureau of Statistics, 2012). 
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Population less than 15 year old 
The population group 0-15 has decreased in total number and percentage of total 
population in Hobson’s Bay from 2000 through 2010. In 2001, the 0-15 age group was 
comprised of 16,393 (8,402 males and 7,991 females) individuals or 20.38% of the 
total population; by 2006 there were 15,805 individuals in the 0-15 age bracket (8,167 
males and 7,638 females) or 19.40% of the total population the total numbers 
continued to decrease slightly by the 2010 census to 15,203 individuals (7,787 male 
and 7,416 females). The 2010 total 0-15 age bracket grew but as a percentage of total 
population this group now represented only 18.12% of the total population. The 0-14 
age bracket breakdown from the 2010 population census is highlighted in Table 6. 
Table 6 Hobson’s Bay 2010 Census 0-15 Age Breakdown 
 
Source: (Australian Bureau of Statistics, 2012). 
 
Population between 15 ‐64 Year Old 
The 15-64 age group has continually grown from 2000 thorough to 2010. The 2001 
population census recorded 53,483 individuals in that age group that represented 
66.49% of the total population. In 2006 that number grew to 54,473 individuals, or 
66.87% of the total population. In the latest population census the number increased 
to 56,967 or 67.92% of the total population. Table 7 shows the age and number 
breakdown of Hobson’s Bay respondents aged 15 through to 64 years of age. 
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Table 7 Hobson’s Bay Aged Respondents Aged 15-64 
 
Source: (Australian Bureau of Statistics, 2012). 
People Speaking English Not At All or Poorly 
The number of people in Hobson’s Bay who either do not speak English at all or poorly 
as recorded in the 2010 population census is 3,682 individuals. The number of 
individuals whose level of English speaking is rated as poor in 2006 was 3,665. The 
number will continue to decrease as programs to improve migrant language skills will 
continue to reduce the number of individuals with poor English speaking skills (Table 
8).  
57 
 
 
Table 8 Number of Poor English Speakers in Hobson’s Bay 2010 Census 
 
 
Source:(Australian Bureau of Statistics 2012) 
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Housing Occupancy Rates 
The number of occupied dwellings remained stable with 30,279 dwellings being 
recorded in 2001; 30,183 dwellings in 2006 and 31,141 dwellings being recorded in 
2010. The occupancy rates in 2001 were 2.6 individuals per dwelling and in 2006 and 
2010 it was 2.2 individuals per dwelling. 
Rental Accommodation 
The rental market in Hobson’s Bay has grown from 6,562 units in 2001 to 7,745 units 
in 2006 and 8,661 units in 2011.  
Public Housing 
The number of public housing units in Hobson’s Bay has slowly decreased over time. 
In 2001 there was 876 public housing units (2.87% of the total dwellings), by 2006 
there was 908 public housing units (3.01% of the total dwellings) finally in 2010 there 
was 870 public housing units which represents 2.56% of the total dwellings. 
Household Suffering Financial Stress in Terms of Mortgage Payments 
As recorded in the 2010 Population census the average monthly mortgage in Hobson’s 
Bay was $1,800 per month. The criteria for defining what constitutes rental or 
mortgage financial stress is that the monthly rent or mortgage payments are in excess 
of 30% of the total household income. The formula to determine what the cut off level 
of income that represents financial stress for the Hobsons Bay mortgage market is 
1800/3. This produces a figure of $6,000 dollars a month at which any household 
income figure below that indicates the median monthly mortgage figure of $1,800 will 
cause the household financial stress. Table 9 lists the number of households that are 
under $6,000 per month from the 2010 population census. 
Table 9 Number of Hobson’s Bay Household incomes less than $6,000 per month 
 
Source: (Australian Bureau of Statistics, 2010). 
The total number of households in Hobson’s Bay is 31,141 as of the 2010 census, 
19,314 households make $6,000 per month. This means that a potential 62% of all 
households in Hobson’s Bay would suffer financial stress paying a mortgage of $1,800 
per month. 
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Household Suffering from Financial Stress in Terms of Rent Payments 
As recorded in the 2010 Population census the average weekly rent in Hobson’s Bay 
was $281 per week. This figure translates to $1,124 per calendar month. The criteria 
for defining what constitutes rental or mortgage financial stress is that the monthly rent 
or mortgage payments are in excess of 30% of the total household income. The formula 
to determine what the cut off level of income that represents financial stress for the 
Hobsons Bay rental market is 1124/3. This produces a figure of $3,746 dollars a month 
at which any household income figure below that indicates the median monthly rental 
figure of $3,746 will cause the household financial stress. Table 10 lists the number of 
households that are under $3,746 per month from the 2010 population census. 
Table 10 Number of Hobson’s Bay Households earning less than $3,764 per month 
 
Source: (Australian Bureau of Statistics, 2010). 
The total number of households in Hobson’s Bay is 31,141 as of the 2010 census, 
13631 households make $3,764. This means that a potential 43.7% of all households 
in Hobson’s Bay would suffer financial stress paying a mortgage of $1,124 per month. 
Unemployment Rates 
Workforce Participation Rates 
The workforce participation in Hobson’s Bay has increased from a low of 59.24% in 
2001 to high of 60.88% in 2011. As shown in Table 11. 
Overall Unemployment Rates 
The overall unemployment rate in Hobson’s Bay has decreased from a high of 7.83% 
in 2001 to 5.63% in 2010 (Table 12).  
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Table 11 Hobson’s Bay Workforce Participation Rates 2001-2010 
 
Source: (Australian Bureau of Statistics, 2012). 
 
Table 12 Portland Overall Unemployment Rates 
 
Source: (Australian Bureau of Statistics, 2012). 
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Youth Employment Rates 
The youth employment rate in Hobson’s Bay has decreased from 18.90% in 2001 to 
18.23% in 2010 (Table 13).  
Unemployment Rates Persons 20 ‐64 years old 
The unemployment rate for individuals aged 20 through 64 decreased from 2001 
(7.83%) through to 2006 at 5.87% then decreased to 5.63% in 2010 (Table 14). 
The unemployment rate for individuals aged 20 through 64 decreased from 2001 
(7.83%) through to 2006 at 5.87% then decreased to 5.63% in 2010. 
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Table 13 Hobson’s Bay Youth Employment Rates 2001-2010 
 
Source: (Australian Bureau of Statistics 2012) 
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Table 14 Hobson’s Bay Unemployment Rates 20-64 Age Groupings 2001-2010 
 
Source: (Australian Bureau of Statistics, 2015). 
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Socio‐Economic Indexes 
Socio-economic indexes for areas (SEIFA) have been produced by the ABS since 
1991. The purpose of SEIFA is to mark distinctions between areas urban and rural 
socio-economic advantage and disadvantage. The SEIFA comprises five indices 
including: 
 Urban index of relative socio-economic advantage; 
 Rural index of relative socio-economic advantage; 
 Index of relative socio-economic disadvantage; 
 Index of economic resources; and 
 Index of education and occupation 
Source: (Pettit, 1999). 
SEIFA is a good place to start to get a general view of the relative level of disadvantage 
in one area compared to others and is used to advocate for an area based on its level of 
disadvantage.  
The index is derived from attributes that reflect disadvantage such as low income, low 
educational attainment, high unemployment, and jobs in relatively unskilled 
occupations. When targeting services to disadvantaged communities, it is important to 
also look at these underlying characteristics as they can differ markedly between areas 
with similar SEIFA scores and shed light on the type of disadvantage being 
experienced (iD Consulting, 2015).  
The percentile column indicates the approximate position of this small area in a ranked 
list of Australia’s suburbs and localities. It is meant to give an indication of where the 
area sits within the whole nation. A higher number indicates a higher socio-economic 
status. For instance, a percentile of 72 indicates that approximately 72% of Australia’s 
suburbs have a SEIFA index lower than this area (more disadvantaged), while 28% 
are higher. Simply put, a higher score on the index means a lower level of 
disadvantage. A lower score on the index means a higher level of disadvantage. The 
Hobson’s Bay SEIFA Scores are shown in Table 15. 
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Table 15 Hobson’s Bay 2010 SEIFA Scores 
 
Source: (Australian Bureau of Statistics, 2010). 
As indicated in Table 15 the ABS defined areas of Hobson’s Bay range from having 
very high levels of social disadvantage in Laverton, Altona North and Brooklyn to 
very high levels of social advantage in Newport East and Williamstown. There are 
only 9% of all Australia’s urban and rural areas that have a higher level of social 
disadvantage than Laverton while there are only 9 % of all Australia’s urban and rural 
areas that have higher social advantage than Newport East 
Figure 12 graphically illustrates the level of social disadvantage across the great 
Hobson’s Bay area. 
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Figure 12 Hobson’s Bay 2010 SEIFA Area of Disadvantage 
 
Source: (Australian Bureau of Statistics, 2010). 
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Hobson’s Bay Demographic and Economic Analysis 
Introduction 
A detailed analysis of Hobson’s Bay using demographic data provided by the 
Australian Bureau of Statistics (ABS) was conducted to determine a community 
profile that would show: 
 Structure change in the Hobson’s Bay economy; 
 Population change; 
 Occupational characteristics; 
 Industry employment characteristics; 
 Housing characteristics;  
 Unemployment and labour force participation; 
 Income patterns; and  
 Socio–economic advantage / disadvantage 
The time period for the analysis was 2000 through to 2010 and used data from the 
2000, 2006 and 2010 population census. 
Hobsons Bay Analysis 
Year 2021 
Three maps were produced by the 2021 build out for the low medium and high 
scenarios. 
High Scenario Map 
The high scenario has 2,974 units. It represents the total amount of dwellings from all 
three scenarios.  
Figure 13 Hobson’s Bay 2021 High Scenario Map 
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Medium Scenario 
The medium, scenario has 2,203 units. It represents the total amount of dwellings from 
the low and medium scenarios 
 
Figure 14 Hobson’s Bay 2021 Medium Scenario Map 
 
 
Low Scenario 
The low scenario has 693 units. It represents the total amount of dwellings from the 
low scenario only. 
Figure 15 Hobson’s Bay 2021 Low Scenario Map 
 
The low scenario has a spread out of distribution of dwellings whereas medium and 
high scenarios have a greater density of dwellings in allotted areas. 
Each of the scenario produced indicators which showed the impact of development on 
the landscape 
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Figure 16 2021 CO Auto Emissions 
 
 
Figure 17 2021 NOx Auto Emission 
 
 
Figure 18 2021 CO² Auto Emission 
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Figure 19 2021 Commercial Energy Use 
 
Figure 20 2021 Commercial Floor Area 
 
 
Figure 21 2021 Com Jobs to Housing Ratio 
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Figure 22 2021 Labour Force Pop 
 
Figure 23 2021 Residential Dwellings 
 
Figure 24 2021 Residential Energy Use 
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Figure 25 2021 Residential Water Use 
 
Figure 26 2021 Vehicle Trips per Day 
 
Figure 27 2021 An. Hydrocarbon Emissions 
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Figure 28 2021 Population 
 
Figure 29 2021 School Children 
 
 
Figure 30 2021 Allocate DU 
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Year 2026 
 
Three maps were produced by the 2026 build out for the low medium and high 
scenarios. 
High Scenario Map 
The high scenario has 2,753 units. It represents the total amount of dwellings from all 
three scenarios.  
Figure 31 2026 High Scenario Map 
 
Medium Scenario 
The medium, scenario has 2,064 units. It represents the total amount of dwellings from 
the low and medium scenarios 
Figure 32 2026 Medium Scenario Map 
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Low Scenario 
The low scenario has 696 units. It represents the total amount of dwellings from the 
low scenario only. 
Figure 33 2026 Low Scenario Map 
 
The low scenario has a spread out of distribution of dwellings whereas medium and 
high scenarios have a greater density of dwellings in allotted areas. 
Each of the scenario produced indicators which showed the impact of development on 
the landscape 
Figure 34 2026 Commercial Energy Use 
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Figure 35 2026 Residential Energy Use 
 
Figure 36 2026 School Children 
 
Figure 37 2026 Allocate DU 
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Figure 38 2026 CO Auto Emissions 
 
Figure 39 CO² Auto Emission 
 
Figure 40 2026 Hydrocarbon Emissions 
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Figure 41 2026 NOx Auto Emissions 
 
 
 
 
 
 
 
 
 
Figure 42 2026 Com. Floor Area 
 
Figure 43 2026 Com. Jobs to Housing 
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Figure 44 Commercial Jobs 
 
Figure 45 2026 Labour Force Pop 
 
Figure 46 2026 Population 
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Figure 47 2026 Residential Dwellings 
 
 
 
 
 
 
 
 
 
Figure 48 2026 Residential Water Use 
 
Figure 49 2026 Vehicle Trips per Day 
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Figure 50 2026 Build-Out Buildings 
 
 
 
 
 
 
 
 
 
Figure 51 2026 Build-Out Dwellings 
 
 
 
 
 
 
 
 
 
Figure 52 2026 Build-Out Floor Area 
 
   
82 
 
Year 2031 
Three maps were produced by the 2031 build-out for the low medium and high 
scenarios. 
High Scenario Map 
The high scenario has 3,111 units. It represents the total amount of dwellings from all 
three scenarios.  
Figure 53 2031 High Scenario Map 
 
 
Medium Scenario 
The medium, scenario has 2,330 units. It represents the total amount of dwellings from 
the low and medium scenarios 
Figure 54 2031 Medium Scenario Map 
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Low Scenario 
The low scenario has 696 units. It represents the total amount of dwellings from the 
low scenario only. 
Figure 55 2031 Low Scenario Map 
 
The low scenario has a spread out of distribution of dwellings whereas medium and 
high scenarios have a greater density of dwellings in allotted areas. 
Each of the scenario produced indicators that showed the impact of development upon 
the landscape. 
Figure 56 2031 Allocate DU 
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Figure 57 2031 CO Auto Emissions 
 
Figure 58 2031 CO² Auto Emission 
 
Figure 59 2031 Hydro Carbon Emissions 
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Figure 60 2031 NOx Emissions 
 
Figure 61 2031 Commercial Energy Use 
 
Figure 62 2031 Com Floor Area 
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Figure 63 2031 Com Jobs to Housing 
 
 
 
 
 
 
 
 
 
Figure 64 2031 Commercial Jobs 
 
Figure 65 2031 Labour Force Population 
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Figure 66 2031 Population 
 
Figure 67 2031 Residential Dwelling Units 
 
Figure 68 2031 Residential Energy Use 
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Figure 69 2031 School Children 
 
Figure 70 2031 Build-Out Buildings 
 
Figure 71 Vehicle Trips per Day 
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Figure 72 2031 Build-Out Dwelling Units 
 
Figure 73 2031 Build-Out Floor Area 
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Year 2036 
Three maps were produced by the 2036 build out for the low medium and high 
scenarios. 
High Scenario Map 
The high scenario has 3,746 units. It represents the total amount of dwellings from all 
three scenarios.  
Figure 74 2036 High Scenario Map 
 
Medium Scenario 
The medium scenario has 2,719 units. It represents the total amount of dwellings from 
the low and medium scenarios 
Figure 75 2036 Medium Scenario Map 
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Low Scenario 
The low scenario has 696 units. It represents the total amount of dwellings from the 
low scenario only. 
Figure 76 2036 Low Scenario Map 
 
The low scenario has a spread out of distribution of dwellings whereas medium and 
high scenarios have a greater density of dwellings in allotted areas. 
Each of the scenario produced indicators that show the impact of development on the 
landscape. 
 
Figure 77 2036 Allocate DU 
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Figure 78 2036 CO Auto Emissions 
 
Figure 79 2036 CO² Auto Emissions 
 
Figure 80 2036 Hydrocarbon Emissions 
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Figure 81 2036 Commercial Energy Use 
 
Figure 82 2036 CO Auto Emissions 
 
Figure 83 2036 NOx Auto Emissions 
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Figure 84 2036 Commercial Floor Area 
 
Figure 85 2036 Commercial Jobs to Housing 
 
Figure 86 2036 Commercial Jobs 
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Figure 87 2036 Labour Force Population 
 
Figure 88 2036 Population 
 
Figure 89 2036 Residential Dwellings 
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Figure 90 2036 Residential Energy Use 
 
Figure 91 2036 Residential Water Use 
 
Figure 92 2036 School Children 
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Figure 93 2036 Vehicle Trips per Day 
 
Figure 94 2036 Build-Out Buildings 
 
Figure 95 2036 Build-Out Dwellings 
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Figure 96 2036 Build-Out Floor Area 
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Year 2041 
Three maps were produced by the 2041 build-out for the low medium and high 
scenarios. 
High Scenario Map 
The high scenario has 4,369 units. It represents the total amount of dwellings from all 
three scenarios.  
Figure 97 2041 High Scenario Map 
 
Medium Scenario 
The medium, scenario has 3,100 units. It represents the total amount of dwellings from 
the low and medium scenarios 
Figure 98 2041 Medium Scenario Map 
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Low Scenario 
The low scenario has 696 units. It represents the total amount of dwellings from the 
low scenario only. 
Figure 99 2041 Low Scenario Map 
 
The low scenario has a spread out distribution of dwellings whereas the medium and 
high scenarios have a greater density of dwellings in allotted areas. 
Each of the scenario produced indicators which showed the impact of development on 
the landscape 
Figure 100 2041 Allocate DU 
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Figure 101 2041 CO Auto Emissions 
 
Figure 102 2041 CO² Auto Emissions 
 
Figure 103 2041 Hydrocarbon Emissions 
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Figure 104 2041 NOx Auto Emissions 
 
Figure 105 2041 Commercial Energy Use 
 
Figure 106 2041 Commercial Floor Area 
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Figure 107 2041 Commercial Jobs to Housing 
         
  
Figure 108 2041 Commercial Jobs 
 
  
Figure 109 2041 Labour Force Population 
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Figure 110 2041 Population 
 
Figure 111 2041 Residential Dwellings 
 
Figure 112 2041 Residential Energy Use 
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Figure 113 2041 Residential Water Use 
 
Figure 114 2041 School Children 
 
Figure 115 2041 Vehicle Trips per Day 
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Figure 116 2041 Build-Out Buildings 
 
Figure 117 2041 Build-Out Dwellings 
 
Figure 118 2041 Build-Out Floor Area 
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Hobson’s Bay Community Viz Project Creation 
 
Introduction 
In this appendix the process to develop a Community Viz project is explained. The 
step by step process outlines: 
 The initial steps for project creation; 
 Loading Data into Community Viz; 
 The buildout icon; 
 The numeric phase of the build out process (i.e. how many buildings can be 
built on the designated area); 
 Specifying the land use layers to use; 
 The density rules for development; 
 Building information; 
 Identifying and taking into consideration the constraints to development; 
 Taking  into consideration existing buildings that will limit proposed 
development; 
 The spatial buildout phase (i.e. Where the proposed buildings are spatially 
located in 2 D; and 
 The visualization phase where the proposed development is shown in 3D. 
Hobson’s Bay was used as the test site to illustrate the process and procedures to 
develop a Community Viz project 
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Hobson’s Bay Project Creation 
 
The process to create a new Community Viz project involves clicking on the 
Community Viz dialogue box which opens the ‘Welcome to Scenario 360’ screen 
Figure 119 ‘Welcome Scenario 360’ Screen 
 
The next step in the process Community Viz asks the user to create a new empty 
analysis. 
Figure 120 ‘Welcome to New Analysis Wizard’ 
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Since we are creating a new analysis from scratch we click the next button and a new 
dialogue box appears asking us to name the new analysis and for a brief description of 
the new analysis 
Figure 121 Analysis Name and Location 
 
Once we name the new analysis and click the next button another new dialogue box 
appears asking the user what type of data base do they want to use in the analysis. The 
user has two options: File geodatabase or Access geodatabase. Select file Geodatabase 
and click next: 
Figure 122 Analysis Database Type 
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The next dialogue box that appears asks the user for creating a base scenario and a 
description. 
Figure 123 Create Base Scenario 
 
Once the description of the database is entered click the next button. 
Another new dialogue box appears this is the last dialogue box in the setting up and 
creating a new analysis in Community Viz 
Figure 124 Finish Creating New Analysis 
 
Click the finish button 
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The Community Viz project has now been established by clicking the finish button on 
the finish creating new analysis dialogue box the first Community Viz / ArcMap screen 
appears 
Figure 125 Community Viz Screen 
 
This screen contain the Community Viz icons, toolbars, the ArcMap icons and tool 
bars. The screen is blank because data need to be imported into Community Viz / 
ArcMap’. There certain rules that need to be considered. 
1. Set the Projection in the Data frame Properties in ArcMap; 
2. Make sure all of the feature class/layers are in the correct projection. You can 
test projection by Editor >Starting an error message will identify incorrectly 
projected layers; 
3. There are several ways to resolve projection issues. One is to load the shape 
file into a data project and export it (Right click layer>Data>Export Data). 
Select the coordinate system to the Data Frame; 
4. Load the data into the CommunityViz geodatabase. Export each layer as 
described above. Or in Arc Catalog select the CV analysis geodatabase for the 
project, right-click and import the feature class layers from shape files or 
another project.  
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You load data into Community Viz using Data dialogue box. 
Figure 126 Load Data in Community Viz 
 
And the data will appear in the data box and in the project database. 
 
Once all the data has been entered into Community Viz it is time to run the first step 
in the analysis process that is to run the Build-Out function. Build-Out estimates the 
amount and location of development allowed in an area according to current or 
proposed zoning regulations. 
 
 
To access the build-out out icon you need to click on the Scenario 360 button go to 
Tools then build out Wizard 
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Figure 127 Icon Buttons 
 
Click the Build-Out Wizard and the Welcome dialogue box appears. 
Figure 128 Welcome Build-Out Wizard 
 
 
The Build-Out Wizard is the mechanism that you set the parameters for the Build-Out 
analysis to be undertaken. 
The first button clicked is the advanced button this opens up and specifies which land 
use land to use in the analysis.  
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Figure 129 Specify Land Use Layer 
 
This box will list all of the cadastre and zones layer and all the zoning information 
click next, and the density rules appear… 
Figure 130 Density Rules 
 
The density rules set out how many dwellings per ha or acre and the floor area ratios. 
The floor ratios are an important element in the build out process. 
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Figure 131 Understanding Floor Ratios 
 
Figure 132 FAR Estimator 
 
The software is sophisticated to do buildings that have mixed use applications. 
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Figure 133 Specifying Mixed Use Designations 
 
After completing the density rules box and clicking next the efficiency dialogue box 
appears. 
Figure 134 Build-Out Efficiency 
 
The efficiency dialogue box adjusts density values to reflect common density losses. 
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Figure 135 Using Efficiency Factors 
 
The next screen that pop up is the building information screen it outlines the number 
of dwellings per building; area and the number of floors 
 
Figure 136 Building Information 
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Figure 137 Entering Building Information 
 
Clicking on the next button brings up the constraints to development button. 
Figure 138 Constraints to Development 
 
Each constraint limits the availability of development specifying constraints is 
important. 
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Figure 139 Specifying Constraints to Development 
 
Click the next button and the dialogue box changes to the end of the numeric phase 
box. 
 
Figure 140 End of Numeric Phase 
 
This completes the numeric phase the next phase is the spatial phase while located the 
future buildings in the vacant allocated land. 
  
120 
 
Figure 141 Spatial Layout 
 
 This dialogue box sets out the separation distance between buildings and the various 
front and side setbacks. 
 
Figure 142 Choosing a Layout Pattern 
 
You have completed the spatial phase. 
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Figure 143 End of Spatial Phase 
 
When you click the next button the visual screen where you have allocated your 3D 
models. 
Figure 144 Visual Build-Out 
 
This finished the Build-Out process the next step is to do the suitability analysis on the 
Build-Out results. 
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Figure 145 Build-Out Screen 
 
Click on the Scenario 360 button and the drop down menu appears click on the 
Sustainability Wizard. 
Click on the tab and the Set up Suitability Measure dialogue box appears. 
Figure 146 Set up Suitability Measure 
 
The next step is to allocate the result that have been processed through the Build-Out 
and suitability analysis. 
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Figure 147 Allocator Wizard 
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Hobson’s Bay Community Viz Analytical Process 
 
The methodology for this research consisted of four procedures as highlighted in 
Figure 79. The Build-Out analysis was performed on Hobson’s Bay. The Build-Out 
analysis showed the residential, industrial and commercial potential from 2016 
through 2050. 
Figure 148 Community Viz: How it works 
How it Works
Major Tools
Build‐Out Wizard
Estimates the amount and location
of development allowed in an
area according to current or 
proposed zoning regulations
Suitability Wizard
Specifies suitability or desirability
analyses
Allocate Wizard
Determines where growth is most
likely to occur over time
Common / Custom Impacts Wizards
Impacts associated with growth and
development
Source: Placeways LTD, 2013  
Source: (Walker 2011). 
Three detailed schematic diagrams show the Build-Out process 
The second step is the suitability analysis which performed on the respective Build-
Out results for each city using criteria such as: 
 Proximity to the city centre; 
 Sewer access; 
 Proximity to hazardous areas; and  
 Shoreline access. 
The next process was the allocate procedure which takes the results from the Build-
Out and suitability analysis and allocate the demand for buildings across the available 
supply of potential building locations.  
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Figure 149 Numeric Build-Out with Optional Spatial and Visual 
 
Source: (Placeways Limited, 2015). 
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Figure 150 Spatial Build-Out with Optional Visual 
 
Source: (Placeways Limited, 2015). 
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Figure 151 Spatial Build-Out with Optional Visual 
 
Source: (Placeways Limited, 2015). 
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Figures 152 through 155 show in detail the inter-relationships between the various data 
components, assumptions, attributes, indicators and common impacts of land use 
development on Hobson’s Bay. 
The two common impacts diagrams (Figures 152 and 153) shows the 11 indicators and 
charts them showing the summation of each impact on the Hobson’s Bay landscape. 
The allocate function (Figure 154) shows the project flow joining buildings to the 
allocate year and then allocates and processes the results to produce charts showing 
the impact of development on Hobson’s Bay. 
The suitability diagram (Figure 155) shows the relationships between buildings, 
shoreline access, CBD proximity, and rail and bus access. The relationship is shown 
for each scenario (low, medium and high) over each five year period (2016; 2021; 
2026; 2031; 2036; 2041; 2046 and 2050). 
The suitability calculations diagram (Figure 156) shows the calculations used in 
determining how suitable a parcel is for inclusion into one of the two scenarios.  
The Build-Out diagram (Figure 158) estimates the amount and location of 
development allowed in an area according to current or proposed zoning regulations. 
Figure 155 is the general diagram which shows the relationship between the buildable 
area and numeric dwelling units; numeric floor area; spatial floor area; spatial 
buildings; numeric buildings and spatial dwelling units. 
129 
 
Hobson’s Bay Project Diagrams 
 
Figure 152 Common Impacts 1 
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Figure 153 Common Impact 2 
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Figure 154 Allocate Function 
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Figure 155 Suitability 
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Figure 156 Suitability Calculations 
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Figure 157 Build‐Out Diagram 
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Figure 158 General Diagram 
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Hobson’s Bay Assumptions 
 
An assumption is a value that is used as input to an analysis. They are usually 
changeable and they always apply to an entire scenario. Assumptions can be a way to 
express subjective inputs, such as how much weighting to give to a particular 
community value like open space or economic development. Output values that 
depend on a particular assumption are automatically updated when the assumption is 
changed. 
An assumption can be designated as a numeric value within a valid range (as might be 
displayed in a slider bar) or as a choice (number, text, or Boolean – yes / no) associated 
with a defined set of valid values. A numeric assumption can be any number, rate, or 
standard (number of stories, litres / gallons per household, cost per kilometre / mile, 
% discount). “Choice” assumptions may represent a type (dirt, gravel, paved) or time 
frame (1990, 2000, and 2010). 
Assumptions can be referenced in any analysis formula. All analysis calculations that 
depend on an assumption value will be automatically re-computed if you modify that 
assumption value.  
There are two types of assumptions. The first is a variable assumption. A variable 
assumption is an input to the analysis that might change as part of the analysis, such 
as the current interest rate, seasonal resource consumption values, residential density, 
or survey results. A variable assumption may be altered during analysis using a slider 
bar, choice button, or drop-down list, and it can vary across scenarios. Slider bars are 
excellent for setting relative weighting factors. To show the relative weight of each of 
several factors, plot all their settings on one pie chart. 
The second assumption is the fixed assumption A fixed assumption is an input to the 
analysis that will not likely change, such as the municipal water supply. A fixed 
assumption value cannot be altered and has the same value across all scenarios. 
Hobson’s Bay was used as the test site to illustrate how to develop and create specific 
assumptions in the Community Viz program. 
The 32 assumptions that were used to create the Hobson’s Bay analysis are shown on 
the following pages. 
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Hobson’s Bay Assumptions 
Assumption Main List 
Thirty two assumptions were used to develop the analysis. 
Figure 159 Assumption Main List 
 
Altona Shopping Weight 
This is the assumption used to create the weight and value of being situated near the 
Altona shopping precinct. 
Figure 160 Altona Shopping Weight 
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Laverton Shopping Weight 
This is the assumption used to create the weight and value of being situated near the 
Laverton shopping precinct. 
Figure 161 Laverton Shopping Weight 
 
 
 
Laverton Shopping Weight Formula 
Figure 162 Laverton Shopping Weight Formula 
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Newport Shopping Weight 
This is the assumption used to create the weight and value of being situated near the 
Newport shopping precinct. 
Figure 163 Newport Shopping Weight 
 
 
 
Newport Shopping Weight Formula 
Figure 164 Newport Shopping Weight Formula 
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Williamstown Shopping Formula 
This is the assumption used to create the weight and value of being situated near the 
Williamstown shopping precinct. 
Figure 165 Williamstown Shopping Formula 
 
 
Williamstown Shopping Weight Formula 
Figure 166 Williamstown Shopping Weight Formula 
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Bus Route Weight 
Assumption weights the importance of the bus route. 
Figure 167 Bus Route Weight 
 
 
Bus Route Formula 
Figure 168 Bus Route Formula 
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Coastline Weight 
Relative importance of the coastline. 
Figure 169 Coastline Weight 
 
 
Coastline Weight Formula 
Figure 170 Coastline Weight Formula 
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Oil Refinery Weight 
Figure 171 Oil refinery Weight 
 
Oil Refinery Formula 
Figure 172 Oil Refinery Formula 
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Outdoor Sports Weight 
Figure 173 Outdoor Sports Weight 
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Outdoor Sport Weight Formula 
Figure 174  Outdoor Sport Weight Formula 
 
 
Conservation Area Weight 
Figure 175 Conservation Area Weight 
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Conservation Area Weight Formula 
Figure 176 Conservation Area Weight Formula 
 
Allocate 2016 
Figure 177 Allocate 2016 
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Allocate 2016 Formula 
Figure 178 Allocate 2016 Formula 
 
Annual House Hold Energy Use 
Figure 179 Annual House Hold Energy Use 
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Average Annual Household Energy Usage Formula 
Figure 180 Average Annual Household Energy Usage Formula 
 
Floor Area per Employee 
Figure 181 Floor Area per Employee 
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Floor Area per Employee Formula 
Figure 182 Floor Area per Employee Formula 
 
 
Annual Commercial Energy Use 
Figure 183 Annual Commercial Energy Use 
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Annual Commercial Energy Usage Formula 
Figure 184 Annual Commercial Energy Usage Formula 
 
 
Daily Household Water Consumption 
Figure 185 Daily Household Water Consumption 
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Daily Water Consumption Formula 
Figure 186 Daily Water Consumption Formula 
 
 
Household Vehicle Trips per Day 
Figure 187 Household Vehicle Trips per Day 
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House hold Trips per Day Formula 
Figure 188 Household Trips per Day Formula 
 
Auto Emissions NOx 
Figure 189 Auto Emissions NOx 
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Auto Emissions NOx Formula 
Figure 190 Auto Emissions NOx Formula 
 
Auto Emissions Hydrocarbons 
Figure 191 Auto Emissions Hydrocarbons 
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Auto Emissions Hydrocarbons Formula 
Figure 192 Auto Emissions Hydrocarbons Formula 
 
Percent Employed 
Figure 193 Percent Employed 
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Percent Employed Formula 
Figure 194 Percent Employed Formula 
 
Forecast Year 
Figure 195 Forecast Year 
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Forecast Year Formula 
Figure 196 Forecast Year Formula 
 
Auto Emissions CO² 
Figure 197 Auto Emissions CO² 
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Auto Emissions CO² Formula 
Figure 198 Auto Emissions CO² Formula 
 
Auto Emissions CO 
Figure 199 Auto Emissions CO 
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Auto Emissions CO Formula 
Figure 200 Auto Emissions CO Formula 
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Hobson’s Bay Project Attributes 
 
Introduction 
An attribute in Community Viz is defined or described as: 
1. A piece of information describing a map feature. The attributes of a census 
tract, for example, might include its area, population, and average per capita 
income; or 
2. A characteristic of a geographic feature described by numbers, characters, 
images, and CAD drawings, typically stored in tabular format and linked to the 
feature by a user-assigned identifier. For example, the attributes of a well might 
include depth and gallons / litres per minute; or 
3. A column in a table. 
There are two forms of attributes in the Community Viz. the first is the regular 
attribute, the second is called a dynamic attribute. 
A dynamic attribute is an attribute that is automatically updated as changes are made 
in the analysis using the unique capabilities of Scenario 360. For example, a proposed 
road layer may contain dynamic attributes for length, pavement type, intersecting 
slopes, and construction costs. As each new road segment is added or modified, each 
of these dynamic attributes will be updated automatically or, if you choose, on demand. 
A formula is associated with each dynamic attribute. The formula specifies how the 
attribute is calculated. A value is calculated separately for each feature within the data 
layer (e.g., area of each parcel or distance from each structure to its nearest transit 
stop).  
A dynamic attribute can be defined for any dynamic feature layer or database table 
layer. A dynamic attribute will have the same formula in all scenarios, but it may take 
on different values for each feature and each scenario 
Hobson’s Bay was used as the test site to illustrate how to develop and create specific 
attributes in the Community Viz Program. 
The 23 attributes that were used to create the Hobson’s Bay analysis are shown on the 
following pages. 
   
160 
 
Hobson’s Bay Attributes 
Twenty 23 separate attributes were used in the Community Viz analysis. Each attribute 
has two dialogue boxes a title and description box which is then followed by a formula 
box. 
List of All Attributes Used in the Hobson’s Bay Analysis 
 
Figure 201 List of Attributes in Hobson’s Bay 
 
   
161 
 
Allocate 3D  
Figure 202  Allocate 3D 
 
Formula Allocate 3D 
Figure 203 Formula Allocate 3D 
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Allocate DU 
Figure 204 Attribute Allocate DU in Buildings 
 
Formula DU Screen 1 
Figure 205 Formula for Allocate DU in Layers Buildings 
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Formula DU Screen 2 
Figure 206 Formula for Allocate DU 
 
 
Altona Shopping 
Figure 207 Altona Shopping 
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Formula Altona Shopping 
Figure 208 Formula for Altona Shopping 
 
Altona Shopping Raw Value 
Figure 209 Altona Raw Value 
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Formula Altona Shopping Raw Value 
Figure 210 Altona Shopping Raw Value in Layer Buildings 
 
Bus Route Raw Value 
Figure 211 Bus Route Raw Value 
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Bus Route Raw Value Formula 
Figure 212 Formula for Bus Route Raw Value 
 
Bus Routes 
Figure 213 Attribute Bus Route 
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Bus Route Formula 
Figure 214 Bus Route Formula 
 
Coastline 
Figure 215 Attribute Coastline 
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Formula Coastline 
Figure 216 Formula Coastline 
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Coastline Raw 
Figure 217 Attribute Coastline Raw Value in Building 
 
Formula Coastline Raw 
Figure 218 Formula Coastline 
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Conservation Area 
Figure 219 Conservation Area 
 
Formula Conversation Area 
Figure 220 Formula for Conservation Area 
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Conservation Area Raw Value 
Figure 221 Conservation Area Raw Value in Buildings 
 
Formula Conservation Area Raw Value 
Figure 222 Conservation Area Raw Value 
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Laverton Shopping 
Figure 223 Laverton Shopping 
 
Formula Laverton shopping 
Figure 224 Laverton Shopping 
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Laverton Shopping Raw Value 
Figure 225 Laverton Shopping Raw Value 
 
Formula Laverton Shopping Raw Value 
Figure 226 Formula Laverton Shopping Raw Value 
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Newport Shopping 
Figure 227 Newport Shopping 
 
Formula Newport Shopping 
Figure 228 Formula Newport Shopping 
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Newport Shopping Raw Value 
Figure 229 Newport Shopping Raw Value 
 
Formula Newport Shopping Raw Value 
Figure 230 Formula Newport Shopping Raw Value 
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Oil Refinery 
Figure 231 Oil Refinery 
 
Formula Oil Refinery 
Figure 232 Formula Oil Refinery 
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Oil Refinery Raw Value 
Figure 233 Oil Refinery Raw Value 
 
Formula Oil Refinery Raw Value 
Figure 234 Formula Oil Refinery Raw Value 
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Orient 
Figure 235 Orient 
 
Formula Orient 
Figure 236 Formula Orient 
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Outdoor Sports 
Figure 237 Outdoor Sports 
 
Formula Outdoor Sports 
Figure 238 Formula Outdoor sports 
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Outdoor Sports Raw Value 
Figure 239 Outdoor Sports Raw Value 
 
Formula Outdoor Sports Raw Value 
Figure 240 Outdoor Sports Raw Value 
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Raw Suitability Score 
Figure 241 Raw Suitability Score 
 
Formula Raw Suitability Score 
Figure 242 Formula Raw Suitability Score 
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Suitability 
Figure 243 Suitability 
 
Formula Suitability  
Figure 244 Formula for Suitability 
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Williamstown Shopping 
Figure 245 Williamstown Shopping 
 
Formula Williamstown Shopping 
Figure 246 Formula Williamstown Shopping 
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Williamstown Shopping Raw Value 
Figure 247 Williamstown Shopping Raw Value 
 
Formula Williamstown Shopping Raw Value 
Figure 248 Formula Williamstown Shopping Raw Value 
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Hobson’s Bay Project Indicators 
Introduction 
This Appendix defines what a Community Viz Indicator is and their respective 
function in the Community Viz analysis process. 
Indicators are impact or performance measures that can reference datasets anywhere 
in a scenario. They are used to provide an overall measurement and they apply to an 
entire scenario (as opposed to an attribute which provides the individual characteristic 
of a feature). Indicator values are automatically recalculated as you experiment with 
alternatives, and these values can be displayed in a chart. Indicators can help people 
choose alternatives that best match their objectives or desired outcomes. For example, 
an indicator might be used to evaluate costs, revenues, average household size, 
"community benefit", or total daily auto trips. 
One hundred separate indicators have been used in the analysis of Hobson’s Bay. 
Hobson’s Bay was used as the test site to illustrate how to develop and create specific 
indicators in the Community Viz program. 
Thirty indicators were used in the Hobson’s Bay analysis. A complete of the indicators 
used in the analysis and their respective formulas are shown on the following pages. 
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Hobsons Bay Indicators 
 
 Here is a list of the indicators used in the Community Viz Analysis 
Figure 249 Indicators used in the Community Viz Analysis 
 
The first indicator is Numeric Dwelling units. This indicator tell us how many dwelling 
units were developed during the numeric phase of the Build-Out process.  
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 Numeric Dwelling Units 
Figure 250 Numeric Dialogue Box 
 
Each indicator has its own unique formula 
Figure 251 Build-Out Numeric Dwelling Units 
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 Spatial Dwelling units 
Figure 252 Build-Out Spatial Dwelling Units 
 
Figure 253 Formula for Build-Out Spatial Dwelling Units 
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Numeric Buildings 
Figure 254 Numeric Buildings 
 
Figure 255 Formula for Build-Out Numeric Buildings 
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Spatial Dwelling Units 
Figure 256 Spatial Dwelling Units 
 
Figure 257 Formula for Build-Out Spatial Buildings 
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Numeric Floors 
Figure 258 Numeric Floor Area 
 
Figure 259 Formula for Build-Out Numeric Floor Area 
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Spatial Floor Area 
Figure 260 Spatial Floor Area 
 
Figure 261 Formula for Build-Out Spatial Floor Area 
 
193 
 
 
Res 2016 
Figure 262 Res 2016 
 
Figure 263 Formula for Res 2016 
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Res 2021 
Figure 264 Res 2021 
 
Figure 265 Formula for Res 2021 
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Res 2026 
Figure 266 Res 2026 
 
Figure 267 Formula for Res 2026 
 
196 
 
Res 2031 
Figure 268 Res 2031 
 
Figure 269 Formula Res 2031 
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Res 2036 
Figure 270 Res 2036 
 
Figure 271 Formula Res 2036 
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Res 2041 
Figure 272 Res 2041 
 
Figure 273 Formula for Res 2041 
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Res 2046 
Figure 274 Res 2046 
 
Figure 275 Formula for Res 2046 
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Res 2050 
Figure 276 Res 2050 
 
Figure 277 Formula Res 2050 
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Population 
Figure 278 Custom Index Population 
 
Figure 279 Formula for Population 
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School Children 
Figure 280 School Children 
 
Figure 281 Formula School Children 
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Labour Force 
Figure 282 Labour Force 
 
Figure 283 Formula Labour Force 
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Vehicle Trips 
Figure 284 Vehicle Trips 
 
Figure 285 Formula Vehicle Trips 
 
  
205 
 
CO 
Figure 286 Impacts CO 
 
Figure 287 Formula Impacts of CO 
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C0² 
Figure 288 Impact CO² 
 
Figure 289 Formula CO² 
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Annual Hydrocarbons Auto Emissions 
Figure 290 Annual Hydrocarbons Auto Emissions 
 
NOx Annual Emissions 
Figure 291 NOx Annual Emissions 
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Figure 292 Annual NOx Auto Emissions 
 
Residential Energy Usage 
 Figure 293 Residential Energy Usage 
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Figure 294 Formula Residential Energy Usage 
 
Residential Water 
Figure 295 Residential Water 
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Figure 296 Residential Water Use 
 
Residential Dwellings 
Figure 297 Residential Dwellings 
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Figure 298 Formula Residential Dwellings Units 
 
Commercial Jobs 
Figure 299 Commercial Jobs 
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Figure 300 Formula Commercial Jobs 
 
Commercial Energy 
Figure 301 Commercial Energy 
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Figure 302 Formula Commercial Energy Usage 
 
Allocate Dwelling Units 
Figure 303 Allocate Dwelling Units 
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Figure 304 Formula Allocate DU 
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Land Use Modeller / Designer Appendix 
 The Land Use Modeller / Designer function was used to undertake the Scenario 2 
“Maximizing rates base” comprising the principle of maximizing the respective 
council’s rate base. 
The Land Use Modeller / Designer allows you to edit an existing land use through the 
use of prescribed land use model (Figure 306). The steps are: 
1. Select the land use model(s) that you want to use; 
2. Select and make editable the land areas that you want to modify or change 
existing land use; 
3. Select the painter tool on the sketch toolbar; 
4. Click on the land use style you want and paint the areas that you want to 
change; 
5. The area will change colour to indicate that the new land use has been applied 
the designated area; 
6. The Land Use Modeller / Designer creates new dynamic attributes in your land 
use layer as you paint the existing land use; and 
7. The resulting changes can be view by clicking on the Charts icon. The charts 
show the impacts on the landscape when you change one land use for another. 
The designer can produce up to 34 charts showing the various changes. 
 
Figure 305 Steps used in the Land Use Designer to alter land use patterns 
 
Source : (Orton Family Foundation, 2014); (Orton Family Foundation 2014). 
The land use designer land use models were adjusted to reflect the current local tax 
rates, current and projected demography, current building setbacks, current density 
rules and current open space requirements as per the existing planning schemes for the 
two research locations. 
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The land use designer has 10 pre-set land use models that can be modified for a specific 
location.  
Figure 306 Land Use Designer Main Dialogue Box 
 
Source: (Orton Family Foundation and Placeways LLC 2012); ( Orton Family 
Foundation, 2014). 
Each model is comprised of 34 attributes. As indicated below each attribute has a 
unique indicator which highlights the environmental or demographic impacts when a 
land use pattern is changed or modified. The same 34 attribute categories are used for 
each of the 10 land use models. The difference between the various land use models is 
that the attribute base value for each attribute in each model is different.  
 Land Use Name; 
 Residents by Dwelling Unit; 
 Children per Dwelling Unit; 
 Water use per Dwelling Unit; 
 Tax rate per Dwelling Unit; 
 Vehicle trips per day generated by each Dwelling Unit; 
 Waste water generated by each Dwelling Unit; 
 Commercial Tax rate; 
 Employee water use in Commercial Buildings; 
 Waste water generated by employee in Commercial Buildings; 
 Vehicle trips per day per employee working in Commercial Buildings; 
 Total  number of people including school children residing in all the Dwelling 
Units; 
 Total  number of school-age children residing in all the Dwelling Units; 
 Total water used by all the Dwelling Units;  
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 Total taxes paid by all the Dwelling Units; and 
 Total vehicle trips per day generated by all Dwelling Units; 
Data Used in the Land Use Modeller Analysis 
The same data sets were used in both Scenario 2 (maximizing rates base) and 
Scenario 1 (the continued growth) for Portland.  
Assumptions 
An assumption is a value that is used as input to an analysis. They are usually 
changeable and they always apply to an entire scenario. Assumptions can be a way to 
express subjective inputs, such as how much weighting to give to a particular 
community value like open space or economic development. Output values that 
depend on a particular assumption are automatically updated when the assumption is 
changed. 
The same assumptions that were used for Scenario 1 were used for Scenario 2 and 
are listed below.  
Figure 307 Assumptions in the Land Use Modeller 
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Attributes 
An attribute in Community Viz is defined or described as: 
1. A piece of information describing a map feature. The attributes of a census tract, 
for example, might include its area, population, and average per capita income; 
or 
2. A characteristic of a geographic feature described by numbers, characters, 
images, and CAD drawings, typically stored in tabular format and linked to the 
feature by a user-assigned identifier. For example, the attributes of a well might 
include depth and gallons / litres per minute; or 
3. A column in a table. 
4. Twenty separate attributes were used in the Community Viz analysis. Each 
attribute has two dialogue boxes including a title and a description box which is 
then followed by a formula box. 
5. Here is a list of the attributes used in the Portland analysis. 
Figure 308 List of the attributes used in the Portland analysis 
 
The same Attributes are used in both Scenario 1 and Scenario 2. 
 
Indicators 
Indicators are impact or performance measures that can reference datasets anywhere 
in a scenario. They are used to provide an overall measurement and they apply to an 
entire scenario (as opposed to an attribute that provides the individual characteristic of 
a feature). Indicator values are automatically recalculated as you experiment with 
alternatives, and these values can be displayed in a chart. The land use modeller used 
the same indicators as was used in Scenario 1 and are listed below: 
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Figure 309 Land Use Modeller Indicators 
 
In addition to the 49 indicators listed above, the Land Use modeller created 12 new 
indicators that are listed below. Each indicator has the sum prefix followed by LU 
which stands for Land Use and then a descriptor describing what the file is about. 
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Figure 310 Specific Land Use Modeller Indicators 
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Hobson’s Bay Growth Objectives Derived from the Hobson’s 
Bay Planning Scheme 
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Table 16 Hobson’s Bay Growth Objectives Derived from the Hobson’s Bay Planning 
Scheme 
Goal 
Achievement 
Matrix 
Hobson’s 
Bay 
Planning 
Scheme 
Description 
  Environmental 
Yes Yes Encouraging environmentally sustainable development 
Yes Yes Protecting and managing biologically significant areas 
including the Cheetham Wetlands, Williamstown Foreshore, 
Altona Bay, Kororoit Creek, Altona Foreshore, Truganina 
Drainage Basin and Greenwich Bay to ensure their 
environmental values for future generations. 
Yes Yes Protecting residents from the impacts of the increasing 
attraction of the foreshore and coastal areas as tourist 
destinations, particularly with regard to traffic and parking 
Yes Yes Reducing greenhouse gas emissions 
Yes Yes Encouraging environmental sustainability 
Yes Yes Protects and enhances the coast, waterways, flora and fauna, 
parks and open spaces with their distinct natural features 
Yes Yes Protect the viability of the nearby marine activities to the 
Williamstown Activity Centre. 
Yes Yes Protect and enhance the remaining 200 large and small parks 
dotted throughout residential areas including the five major 
non-coastal parks used mainly for sport, being Comben 
Reserve (on Skeleton Creek), Laverton Park (on Laverton 
Creek), Grant Reserve (on Cherry Creek and Lake), Paisley 
Park (on Paisley Drain) and Newport Lakes 
Yes Yes Establish linear parks along Skeleton, Stony, Kororoit and 
Laverton Creeks, as well as drainage and other corridors to 
provide opportunities for cycling and walking and to 
enhance the environmental appeal of the municipality 
Yes Yes Provide open space in areas identified as having a deficiency, 
through shared use of facilities, identifying opportunities for 
new parks, enlarging existing parks and providing linkages 
to other open space areas. 
Yes Yes Protect landscapes which are representative of the Kororoit 
Creek corridor 
Yes Yes Protect and enhance the Hobsons Bay Coastal Park as the 
main park in the municipality which contains the Hobsons 
Bay Coastal Trail and provides the primary connections to 
waterways running to the coast 
Yes Yes Create a continuous shared trail along the creek by 
completing gaps in the Kororoit Creek Trail 
Yes Yes Protect and conserve the environmental and cultural 
significance of open space, in particular flora, fauna and 
geomorphology Where appropriate, support the revegetation 
of open space and watercourses using indigenous species to 
enhance and protect biodiversity. 
Yes Yes Protect and maintain the visual environment and amenity of 
the open space conservation areas 
Yes Yes Ensure the establishment of dense vegetated buffer zones for 
the protection of drainage lines 
Yes Yes Encourage major industrial land uses to contribute towards 
the improvement of watercourses and open spaces in their 
localities and to integrate the landscaping of their internal 
site buffers with adjoining public open spaces 
Yes Yes To identify, manage and protect waterways, flood plains and 
other flood prone areas to minimise the impacts of flooding 
in urban and non-urban areas 
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Goal 
Achievement 
Matrix 
Hobson’s 
Bay 
Planning 
Scheme 
Description 
Yes Yes Ensure the establishment of dense vegetated buffer zones for 
the protection of drainage lines 
  Economic 
Yes Yes Protecting National and State significant industries, including 
some of Victoria’s largest petroleum, chemical and 
manufacturing industries from encroachment of residential or 
other sensitive uses. 
Yes Yes Supporting the growth, development and expansion of 
industrial enterprises in Core and Secondary industrial areas. 
Yes Yes Limitation on the establishment and redevelopment of 
industries due to the application of Employee Population 
Density Controls. 
Yes Yes Managing the movement of freight and industrial traffic 
through the municipality to minimise local impacts 
Yes Yes The sustainable growth of designated major activity centres. 
Yes Yes Responding appropriately to development pressure and 
activity to support the growth of other sustainable activity 
centres 
Yes Yes Values its retail strip shopping centres and maintains their 
village character and atmosphere. 
Yes Yes Encourages ‘green’ industry which respects the community 
and the environment. 
Yes Yes Enhance tourism opportunities within and around the 
Williamstown Activity Centre 
  Heritage 
Yes Yes Protecting places and precincts of local heritage significance 
from inappropriate development. 
Yes Yes Balancing sustainable design with the protection of local 
heritage 
Yes Yes Conserve the historic quality of heritage places through careful 
consideration of proposed developments 
Yes Yes Protect and enhance the national heritage significance of the 
Nelson Place streetscape 
Yes Yes Avoid the demolition of buildings, or works that contribute to 
the value of a heritage place or precinct, particularly the 
incremental loss of contributory heritage places within heritage 
precincts which will erode heritage character and adversely 
affect the integrity of these places 
Yes Yes Discourage inappropriately designed infill development 
Yes Yes Ensure that new buildings or works do not visually dominate or 
cause detriment to the heritage values of heritage places that 
are situated in the locality 
Yes Yes Maintain appropriate settings for heritage places 
  Land Use 
Yes Yes Accommodating residential growth for future generations to 
facilitate urban consolidation 
Yes Yes Protecting the quality and character of existing suburbs from 
pressure associated with urban consolidation 
Yes Yes Defining a new neighbourhood character for the Strategic 
Redevelopment Areas which balances character and costs 
associated with remediation of former industrial site 
Yes Yes Accommodating urban growth largely in Strategic 
Redevelopment Areas to facilitate urban consolidation 
Yes Yes Allows for increased housing growth and provides for diverse 
housing needs in a way that complements the valued urban 
village characteristics of its neighbourhoods. 
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Goal 
Achievement 
Matrix 
Hobson’s 
Bay 
Planning 
Scheme 
Description 
Yes Yes Encourages sustainable development and design excellence 
Yes Yes Values and protects its natural, historic and cultural 
landforms and buildings as local, regional and state tourist 
attractions 
Yes Yes Balances and manages the expansion of industries with 
residential growth to protect amenity 
Yes Yes Retain and enhance the individual character of the activity 
centres in the municipality 
Yes Yes Strengthen the mix of land uses within the centres to support the 
activity centres and meet community needs.  
Yes Yes Ensure that residential development Near activity centres does not 
compromise existing commercial businesses. 
Yes Yes Discourage the conversion of marginal activity centres to industrial 
uses. 
  Landuse 
Yes 
 
Yes 
 
Focus major new retailing activities to key activity centres in the 
municipality 
Yes 
 
Yes 
 
Encourage commercial development in strip centres to encourage 
consolidation of retail activities 
Yes 
 
Yes 
 
Encourage and support a diversity of retail facilities 
in activity centres to meet needs not  readily catered 
Yes 
 
Yes 
 
Use public art as a catalyst for business growth and amenity 
improvements, as  appropriate 
Yes 
 
Yes 
 
Discourage the location of new commercial uses outside activity 
centres unless the proposed location is in response to a specific 
demonstrated need 
Yes 
 
Yes 
 
To enhance the amenity, liveability and economic viability of the 
existing activity centres in the municipality 
Yes 
 
Yes 
 
Enhance the viability of activity centres through urban design or 
related improvements 
Yes 
 
Yes 
 
Discourage non-retail uses at ground level in the co 
re retail areas of activity centres Encourage and retain active 
frontages adjacent to footpaths in the core retail areas of  activity 
centres, including using security systems that do not screen the 
shopfront or shop window 
Yes 
 
Yes 
 
Create a more distinctive identity through co-ordinated signage 
and themes.  
Yes 
 
Yes 
 
Encourage the Altona Beach centre with a positive identity and 
strong sense of place, defined retail/commercial precincts and a 
focus for community activity 
Yes 
 
Yes 
 
Create strong visual linkages and physical connections to the 
foreshore, Port Phillip Bay, the regional open space network and 
Cherry Lake 
Yes 
 
Yes 
 
Encourage and facilitate the Altona Beach Activity Centre as a 
focus for diverse residential development 
Yes 
 
Yes 
 
Promote and facilitate the development of the Newport  
Activity Centre as a cultural/ art/ tourism precinct. 
Yes 
 
Yes 
 
Facilitate residential development in and around the Newport  
Activity Centre 
Yes 
 
Yes 
 
Encourage and facilitate opportunities for medium density housing 
near the centre 
Yes 
 
Yes 
 
Facilitate the development and performance of the Aviation Road 
Activity Centre. 
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Goal 
Achievement 
Matrix 
Hobson’s 
Bay 
Planning 
Scheme 
Description 
Yes 
 
Yes 
 
Require residential and other new sensitive land uses to 
include appropriate measures to protect residential amenity 
including noise attenuation within new buildings and 
appropriate design and siting of private open space to protect 
occupants’ amenity 
Yes Yes Protect and enhance the Hobsons Bay Coastal Park as the 
main park in the municipality which contains the Hobsons 
Bay Coastal Trail and provides the primary connections to 
waterways running to the coast. 
Yes Yes Ensure effective open space assessments are undertaken in 
the process of changing uses, assessing development and 
subdivision proposals and the potential rationalisation of 
open space in the municipality 
Yes Yes Prevent incompatible land use and development in areas 
affected by flood risk to avoid intensifying flooding impacts 
in urban and non-urban areas. 
Yes Yes Provide a mix of housing types that better reflects the cross 
section of household sizes and the provision of housing for 
people with particular needs 
Yes Yes Encourage subdivision that provides a range of lot sizes to cater 
for a  
diversity of housing stock and a better matching of house size and 
type with varying community needs 
Yes Yes Support medium density residential development where it can be 
accommodated within the capacity of existing infrastructure 
Yes Yes Support medium density residential development where the 
character and amenity of the neighbourhood is not prejudiced. 
Encourage higher density residential development in activity 
centres where it can be accommodated within the capacity of 
existing infrastructure. 
Yes Yes Encourage shop top housing in neighbourhood activity centre 
Yes Yes Discourage non -residential land uses in or close to residential areas 
unless, the levels of activity and the traffic they generate, the times 
of operation and the amount of car parking provided are compatible 
with the protection and enhancement of the amenity of the 
residential area. 
  Infrastructure 
Yes Yes Improving connectivity by facilitating the provision and 
enhancement of north – south linkages 
Yes Yes Providing new and replacing ageing infrastructure to meet 
the needs of existing and future residents, businesses and 
industries in response to increasing populations, particularly 
in and around Strategic Redevelopment Areas 
Yes Yes Ensuring the provision of appropriate community and social 
infrastructure to integrate new residential neighbourhoods 
within established areas 
Yes Yes Provides for an integrated network of convenient, functional, 
accessible and sustainable modes of transport 
Yes Yes Encourage the location of community facilities and services 
where there is an identified need 
Yes Yes Ensure the provision of an appropriate supply of well-
designed car parking spaces within activity centres to service 
the land uses available 
Yes Yes Ensure that new commercial uses and development 
contributes to the supply of car  parking in activity centres 
Yes Yes Ensure that new commercial uses and development address 
traffic flow in and around centres 
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Goal 
Achievement 
Matrix 
Hobson’s 
Bay 
Planning 
Scheme 
Description 
Yes Yes Enhance trading by improving pedestrian and vehicular 
access. 
Yes Yes Ensure that new commercial uses and development facilitates 
public transport use, pedestrian flows and bicycle use 
Yes Yes Improve local area traffic and car parking management 
within and around the Williamstown Activity Centre. 
Yes Yes Encourage the Altona Beach Activity Centre as a public 
transport hub and interchange for the local community, 
commuters and tourists. 
Yes Yes Provide safe and easy pedestrian, bicycle and vehicular 
access throughout the centre, linking the beach and foreshore 
to Cherry Lake and the recreation facilities through Pier 
Street. 
Yes Yes Enhance the environmental qualities of the Altona Beach  
Activity Centre, particularly the foreshore, Cherry Lake and 
Logan Reserve 
Yes Yes Improve pedestrian amenity in the Newport Activity Centre 
by enhancing the linkage of the centre separated by the 
railway corridor and main road and facilitating local 
pedestrian amenity through signage, safety, accessibility and 
landscaping. 
Yes Yes Make the centre more functional in terms of traffic and 
parking for the local catchment population. 
Ensure that there is an appropriate interface between 
existing and future land uses within redundant industrial 
areas identified as Strategic Redevelopment Areas when 
planning for redevelopment of the precinct.  
Yes Yes Enhance accessibility and useability of the trail network 
through development, safety, and linkages to other public 
uses and residential areas 
Yes Yes Create a continuous shared trail along the creek by 
completing gaps in the Kororoit Creek Trail 
Yes Yes Facilitate the provision of boardwalks to manage pedestrian 
and bicycle access to protect the salt marsh areas of the 
Altona Coastal Park. 
Yes Yes Facilitate the provision of boardwalks to manage pedestrian 
and bicycle access to protect the salt marsh areas of the 
Altona Coastal Park 
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Appendices Introduction 
The Portland Appendices are a series documents relating to the data and methodology 
used to conduct and analyse the results for 2 Portland planning scenarios. The planning 
scenarios timeline goes from 2016 through to 2050 during which time 1 question is 
asked:  
 Can land use planning learn from yesterday, provide sustainability for 
today and generate hope for tomorrow through having the ability to 
quantify and visualize demographic, economic and environmental 
simulation results within a structured model or framework.” 
The 2 Portland planning scenarios are: 
 Scenario 1: Continued growth based on existing socio-economic trends and 
local planning instruments. For this research Scenario1 has 3 growth rates 
(low, base and high); and 
 Scenario 2: Maximizing rates base used the principle of maximizing the 
respective council’s rate base. 
The Portland Appendices contain the following information: 
1. A Socio-Economic profile of Portland 
This document contains a series of Australian Bureau of Statistics (ABS) 
population census tables showing the growth in Portland from 2000 through to 
2010. Information contained in this Appendix includes employment, age, and 
housing patterns 
2. Scenario One Results for Portland 
This document contains the results from the Community Viz continued growth 
analysis scenario. The analysis is presented in 5 year time periods highlighting the 
results from the high, medium and low projections relating to Portland. 
3. Portland Project Creation 
This document describes the step-by-step process of establishing and conducting a 
Community Viz land use analysis. Each step in the Portland analysis is shown 
through a series of screen captures highlight the Portland data and the Portland 
land use legal framework. 
4. Portland Project Diagrams 
This document provides a schematic view of the processes and data flow patterns 
in the Portland analysis. A detailed description of each process and diagram is 
included in this Appendix. 
5. Assumptions used in the Portland analysis  
An assumption is a value that is used as input to an analysis. They are usually 
changeable and they always apply to an entire scenario. Assumptions can be a way 
to express subjective inputs, such as how much weighting to give to a particular 
community value like open space or economic development.  
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6. Attributes used in the Portland analysis 
An attribute in Community Viz is defined or described as: 
 A piece of information describing a map feature. The attributes of a census tract, 
for example, might include its area, population, and average per capita income; 
or 
 A characteristic of a geographic feature described by numbers, characters, 
images, and CAD drawings, typically stored in tabular format and linked to the 
feature by a user-assigned identifier. For example, the attributes of a well might 
include depth and gallons per minute; or 
 A column in a table. 
7. Indicators used in the Portland analysis 
Indicators are impact or performance measures that can reference datasets anywhere 
in a scenario. They are used to provide an overall measurement and they apply to an 
entire scenario (as opposed to an attribute which provides the individual characteristic 
of a feature).  
 
8. The Land Use Modeler analysis of Portland 
The land use modeler function has a series of building land use models which can 
create land use scenarios and impact analyses simply by sketching them on to a map 
of a potential study area. Each model specifies the name and particular characteristics 
of a given land use, such as building density and resource utilization rates. When you 
apply a land use to a feature on the map, the feature takes on all the specified 
characteristics, and corresponding impacts are calculated automatically.  
Models set up by the Designer include the ability to specify: 
 building density (households and/or floor area per unit of land area); 
 per-household impacts; 
 per-floor-area impacts; 
 per-feature attribute values; and 
 per-employee impacts. 
For Portland a series of models were developed using local data which was obtained 
from a variety of sources to reflect the current land use, political and economic climate 
in Portland. 
9. Portland Sustainability 
 
10. Growth Objectives of Portland 
A series of objectives (environmental, economic, heritage and infrastructure) were 
extracted from various documents to be used as indicators or tools that can be used 
evaluation criteria to judge the results from the 2 Portland scenario simulations. 
This Appendix explains in detail the structure and workings of the scenario evaluation 
matrix that was constructed to evaluate the results from the 2 Portland land use 
scenarios. 
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Portland Demographic and Economic Analysis 
 
Introduction 
A detailed analysis of Portland using demographic data provided by the Australian 
Bureau of Statistics (ABS) was conducted to determine a community profile that 
would show: 
 Structure change in the Portland economy; 
 Population change; 
 Occupational characteristics; 
 Industry employment characteristics; 
 Housing characteristics;  
 Unemployment and labour force participation; 
 Income patterns; and  
 Socio–economic advantage / disadvantage 
The time period for the analysis was 2000 through to 2010 and used data from the 
2000, 2006 and 2010 population censuses. 
Comprehensive Socio‐Economic of Portland 
A comprehensive demographic analysis of Portland has been formulated starting from 
2001 census and going through to the 2010 census. A number of census variables are 
included in this analysis with the complete list and description of each variable being 
contained in Table 1. 
Table 17 List of ABS demographic variables used in the Social Economic Profiles of 
Portland 
Census Profile Definition 
Structure Change 
Percent Change in Persons Employed (T01) As a percentage of the total labour force 
Percent Change in Unemployment Rates (T01) As a percentage of the total labour force 
Percent households Incomes more than $50,000 
Per Annum 
As a percentage of total households 
Population Change 
Resident Population (T02) 
Resident Population Change As a percentage change of all total  persons 
1996-2010 
Occupational Characteristics (Proportional share of workers) 
Percent of Routine Workers (B20) tradespersons and related workers, 
elementary, clerical sales and service workers, 
labourers and  related workers 
Percent of In Person Service Workers (B20) associate professionals, advanced 
clerical, sales and service workers, 
intermediate clerical, sales and service workers 
and intermediate production and  transport 
workers 
Percent of Symbolic Analysts (B20) managers and administers, professionals 
Industry Employment Characteristics 
Extractive Activities Percent of agriculture and mining based 
employment (B19) 
Transformative Services Percent of manufacturing, utilities and 
construction based employment (B19) 
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Census Profile Definition 
Distributive Services Percent of wholesale and retail trade, 
transportation, storage and communication 
based employment (B19) 
Producer Services Percent of insurance, banking engineering, 
business services, education based employment 
(B19) 
Social Services Percent of public administration, defence and 
community services based employment (B19) 
Census Profile Definition 
Personal Services Percent of recreational, entertainment and 
accommodation based employment (B19) 
Human Capital 
Percent left school aged less than 15 or never 
attended 
The number of persons who left school less than 
15 years of age or who never attended as a 
percentage of the number of people aged over 15 
years of age. 
Percent aged 15 years and older with no 
qualifications 
The number of persons aged 15 years and over 
with no qualifications as a percentage of number 
of persons aged 15 years and over 
Proportion of persons with a university degree 
or above 
Percentage of persons aged 15 and older with a 
university qualification 2010 (T11) 
Proportion of Persons with a minimum 
education 
Percentage of persons aged 15 and older with a 
minimum education 2010 (T 11) 
Income 
Weekly family income more than $1000 Percentage of all households with a weekly 
household income more than $1000 (B23) 
Weekly income less than $299 Percentage of all one family households with a 
weekly household income less than $299 (B23) 
Socio-Economic Advantage / Disadvantage 
Percent separated or divorced The number of all separated and divorced persons 
expressed as a percentage of the total number of 
persons aged 15 years and over (T03) 
Percent one parent families The number of one parent families in occupied 
dwellings as a percentage of all families in 
occupied private dwellings (T11) 
Percent of one parent families with no motor 
vehicle 
The number of one family households with no 
vehicle as a percentage of all occupied private 
dwellings (B29) 
Percent of Labourers and Related workers The number of labourers and related workers as a 
percentage of all employed persons (T16) 
Percent of Aboriginal and Torres Strait 
Islanders 
The number of persons indicating Aboriginal, 
Torres Strait Islander or both Aboriginal and 
Torres Strait Islander origin as percentage of all 
persons (T05) 
Percent of Recent Arrivals The number of persons indicating they do not 
speak English or speak English poorly as a 
percentage of all persons aged over 5 years. 
Percent Aged 14 and Below As a percentage of the total resident population 
Percent Aged 15 to 64 As a percentage of the total resident population 
Percent Aged 65 and Above As a percentage of the total resident population 
Dependency Ratio Ratio of the percentage below 14 years of age 
and above 65 years of age to the percentage aged 
between 15 and 64 years. Score in excess of 50 
indicates more people in dependency age groups 
(below 14 years and over 65) than people in the 
non-dependency age group when compared to the 
dependency rate 
Housing 
Number of occupied private dwellings T(18) 
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Census Profile Definition 
Occupancy rate Resident population / number of occupied private 
dwellings 
Percent Rental Accommodation As a percentage of all private dwellings (T20) 
  
Percent public housing As a percentage of all private dwellings (T20) 
Percent of Households suffering financial stress 
in terms of mortgage  payments 
Percentage of low income  households with a 
mortgage of the total number of households 
with a mortgage 
Percent of Households suffering financial stress 
in terms of rental  payments 
Percentage of low income households renting of 
the total number of households renting 
Unemployment and Labour Force Participation 
Workforce participation rate The number of persons in the labour force 
expressed as a percentage of the total number 
aged 15 years and over (T01) 
Unemployment rate The number of all unemployed persons 
expressed as a percentage of the workforce 
(T01) 
Unemployment rate (15-19 year olds) The number of unemployed persons between 15 
and 19 years of  aged expressed as a percentage 
of the workforce  aged between 15 and 19 years 
of age (T13) 
Percent unemployment rate (20-64 year olds) The number of unemployed persons between 20 
and 64 years of aged expressed as a percentage 
of the workforce aged between 20 and 64 years 
of age (T13) 
Source: (Australian Bureau of  Statistics 2010) 
(Within Table 17 the descriptions represents two types of data. T stands for Table; B 
stands for the Basic community profiles data types). 
Structural Economic Change 
Change in the Number of Persons Employed 2001 ‐2010 
This variable is an indicator of the change in the labour Portland labour markets. The 
total number of employed persons within Portland has increased from 4111 in 2001 to 
4,629 in 2011 an increase of 518 or 12.6% (Figure 312). 
Change in the Number of Persons Unemployed 2001‐2010 
The unemployment rate in Portland has decreased from 10.1% in 2001 down to 5.1% 
in 2011. The percent of employment to population in 2001 was 53.1% and in 2011 it 
had risen to 55.5% (Figure 313). 
Proportion of Households Earning More than $50,000 per Annum 
The total number of households in Portland earning more than $50,000 per annum has 
continually grown. In 2001, there were 769 households with a yearly income in excess 
of $50,000 which represented 18.82% of the total households (4,085); by 2006 the 
numbers had rose to 857 households or 20.51% of all households (4,178). In 2011 the 
number of households that had an income in excess of $50,000 had decreased to 852 
households. Figure 3 represents 19.23% of all households (4,430) in Portland.  
Resident Population Change 
Population change at the local level has significant impacts on the growth and decline 
of a local market and results in complex patterns of gain and loss in investment and 
employment (Stimson 1999). 
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The population changes for Portland are shown in Figure 315. The total residential 
population in Portland grew from 10,100 in 2001 to 10,347 in 2011. The population 
increase of 247 residents over the 10 year period represents a growth of 2.45% in the 
population over the decade or 0.24% annually.
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Figure 311  Employment in Portland 2001-2010 
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Figure 312  Portland Unemployment Rate, Labour Participation Rate, Employment to 
Population 
 
Source: (Australian Bureau of Statistics 2015). 
 
Figure 313  Households Earning Greater than $50,000 per Annum 
 
Source: (Australian Bureau of Statistics 2015), 
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Figure 314  Portland Population Growth 2001-2010 
 
Source: (Australian Bureau of Statistics 2015). 
Occupational Characteristics 
A classification technique devised by (Reich 1992) has been used in order to identify 
changes in the type of jobs due to the transition from the industrial to the post-industrial 
era and the new information economy (Stimson 1999). 
The categories are as follows: 
1. Routine production workers (RPW): tradesperson and related workers, 
elementary clerical, sales and service workers, labours and related workers; 
2. In person service workers (IPSW): Associate professionals, advanced  clerical, 
sales and service  workers, intermediate clerical, sales and service workers, 
intermediate  production and transport  workers; and 
3. Symbolic analysts (SA): Managers and administers, professionals. 
 
Based on their importance to local economies, in person service workers are 
considered of highest importance, with routine production orders of lesser importance. 
Symbolic analysts are assigned the lowest importance. 
As indicated by Figure 316 the Routine production workers represent the largest 
section of the Portland workforce followed by the in service works and then the 
symbolic analysts. 
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Figure 315 Portland Occupational Characteristics 
 
Source: (Australian Bureau of Statistics 2015). 
 
Industry Employment Characteristics 
Apart from occupations, the structure of the industrial employment mix is important. 
A singleman aggregation method has been employed to reduce the standard 17 ABS 
industry classifications into 6 broad groupings (Stimson 1999), as follows: 
1. Extractive activities (agriculture and mining); 
2. Transformative industries (manufacturing, the utilities and construction); 
3. Distributive services (wholesale and retail trade, transportation, storage and 
communication); 
4. Producer services ( insurance, banking, engineering, business services and 
education; 
5. Social services (public administration, defence and community services; and  
6. Personal services (recreational, entertainment and accommodation). 
 
To reflect trends in the structure of regional economies, social services, producer 
services, and personal services are given positive weighting, while distributive 
services, transformative industries, and extractive industries are given a negative 
weight 
The Transformative industries are the largest employment category with 30% of the 
workforce. These results highlight the importance of heavy manufacturing, in 
particular the Portland Aluminium smelter, and the renewable energy to the Portland 
area. The Personal Services sector has grown from19.98% of the total workforce to 
23.70% of the workforce during the 10 year span from 2000 to 2010. 
Employment in the Extractive Industries category has decreased over the 10 year 
period (2000-2010) from 4.65% of the workforce to 3.28%. 
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Figure 316 Industry Employment Characteristics 
 
Source: (Australian Bureau of Statistics 2015). 
 
Human Capital  
Human Capital in terms of education attainment is widely recognised as a 
differentiating factor for an area’s economic development and performance. It is taken 
as a major determinant of social position of employment attainment in the post-
industrial economy (Stimson 1999). 
 
Percent left School Aged Less Than 15 Years or Never Attended 
The number of persons that did never attended school is very small number out of the 
total population the 2001 census recorded 39 individuals (Australian Bureau of  
Statistics 2001). The 2006 census recorded 35 individuals (Australian Bureau of  
Statistics 2006), and the 2010 census recorded 25 individuals (Australian Bureau of  
Statistics 2010). 
 
Percent older than 15 years with No qualifications 
The absolute number and percentage of the Portland population without any formal 
qualifications is decreasing. In 2001, 2,987 individuals were reported by the Australian 
Bureau of Statistics as having a formal qualification. This result represented only 
40.58% of the total Portland population with 4,372 individuals or 59.41% of the 
population having not any formal qualification. In 2006 the number of individuals with 
qualifications rose to 3,457 with the percentage of the population without a 
qualification decreasing to 55.92% of the total population. In 2010 the number 
individuals with qualifications rose to 3,868. This figure represented 48.04% of the 
total Portland population. 
Persons with University Qualification 
The number of persons in Portland with a university qualification (including bachelor 
degrees, post-graduate qualifications and higher degrees is 1,236 individuals out of a 
population of 9,950 which represents 12.4% of the population. The disbursement of 
qualifications by age group is shown in Figure 318. 
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Figure 317  University Qualifications by Age Group 
 
Source: (Australian Bureau of  Statistics 2010). 
 
Persons with Minimum Education 
The level which was selected as the minimum educational level was grade 10 or 16 
years of age. In the 2010 census 3,533 individuals had a grade 10 or lower education. 
This figure was comprised of the following: 
Education Level Males Female
s 
Person
s 
Year 10 or equivalent 951 895 1846 
Year 9 or equivalent 460 409 869 
Year 8 or below  405 389 794 
Did not go to school 11 13 24 
Total 1827 1706 3533 
Source: (Australian Bureau of  Statistics 2010). 
Income 
High Income households 
There are approximately 1,614 households with incomes above $1,000 per week in 
Portland. This figure equate to 40.8% of all households in Portland. The household 
income distribution is shown in Figure 319. 
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Figure 318 Portland High Income Households 
 
Source: (Australian Bureau of  Statistics 2010). 
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Low Income Households 
The number of households with weekly incomes less than $500 per week is 537 
households, or 13.6% of all Portland households. 
Socio‐Economic Advantage / Disadvantage 
Percent Separated or Divorced 
The total number of persons in the Portland whom are either separated or divorced 
identified in the 2010 census was 1151 individuals. That figure is comprised of 313 
individuals being separated and 825 individuals being divorced. Individuals that are 
separated represent 3.9% of the population over 15 years of age and the number of 
divorced represents 10.25% of the population over 15 years of age. 
One Parent Families 
The number of one parent families in Portland has slowly increased from 442 in 200 
(17.7% of the total family population) to 459 (18.04%) in 2006, and 519 (19.9%) in 
2010 (Australian Bureau of Statistics 2012), (Australian Bureau of Statistics 2010). 
The results for 2010 are shown in Table 18. 
Table 18  One Parent Families in Portland 
 
Source: (Australian Bureau of Statistics 2012). 
 
Labourers and Related Workers 
The 2010 population census indicated there were 612 labourers out of a total workforce 
of 4,332 working in Portland. This figure represents 14.12% of the total workforce. In 
2006 labourers numbered 711 out of a workforce of 4270 or 16.65%. Table 19 shows 
the results for the labourer’s category from the 2010 population census. 
  
One parent family w ith:
children under 15 and:
dependent students and non-dependent children 4
dependent students and no non-dependent children 48
no dependent students and non-dependent children 19
no dependent students and no non-dependent children 259
Total 330
no children under 15 and:
dependent students and non-dependent children 17
dependent students and no non-dependent children 60
no dependent students and non-dependent children 112
Total 189
Total 519
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Table 19 Number of Labourers in Portland by Sex and Age 
 
Source: (Australian Bureau of Statistics 2012). 
Indigenous Persons in the Population 
The Indigenous Population in Portland has remained stable representing 
approximately 1.95% of the total population. In 2010 the number of Indigenous 
persons in Portland was 193 and in 2006 it was 195. The age distribution of the 
Indigenous population of Portland for 2010 is shown in Table 20. 
 
Table 20  Age Breakdown of Portland's Indigenous Population 
 
Source: (Australian Bureau of Statistics 2012). 
People Speaking English Not At All or Poorly 
The number of people in Portland who either do not speak English not at all or poorly 
as recorded in the 2010 population census is 14 individuals. The number of individuals 
whose level of English speaking rated as poor in 2006 was 18. The number will 
continue to decrease as programs to improve migrant language skills will continue 
seeking to reduce the number of individuals with poor English speaking skills (see 
Table 21).   
Labourers Males Females Persons
15-19 years 57 12 69
20-24 years 33 7 40
25-34 years 56 34 90
35-44 years 69 54 123
45-54 years 85 70 155
55-64 years 69 51 120
65-74 years 8 3 11
75-84 years 4 0 4
85 years and over 0 0 0
Total 381 231 612
Males Females Persons
0-4 years 11 7 18
5-9 years 14 8 22
10-14 years 9 17 26
15-19 years 9 6 15
20-24 years 4 6 10
25-29 years 7 9 16
30-34 years 3 8 11
35-39 years 8 6 14
40-44 years 6 3 9
45-49 years 11 9 20
50-54 years 3 6 9
55-59 years 3 7 10
60-64 years 0 3 3
65 years and over 0 10 10
Total 88 105 193
Indigenous(a)
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Table 21 Number of Poor English Speakers in Portland 2010 Census 
 
Source: (Australian Bureau of Statistics 2012). 
Population less than 15 year old 
The population group 0-15 has decreased in total number and percentage of total 
population in Portland from 2000 through 2010. In 2001, the 0-15 age group was 
comprised of 2,206 (1168 males and 1,038 females) individuals or 23.01% of the total 
population; by 2006 there were 1,972 individuals in the 0-15 age bracket (1,037 males 
and 935 females) or 20.07% of the total population. The total numbers continued to 
rise slightly in the 2010 census to 1,899 individuals (989 male and 910 females). The 
2010 total 0-15 age bracket grew but as a percentage of total population this group 
now represented only 19.08% of the total population. The 0-14 age bracket breakdown 
from the 2010 population census is highlighted in Table 22. 
Table 22  Portland 2010 Census 0-15 Age Breakdown 
 
Source: (Australian Bureau Of Statistics 2012). 
Population Between 15 ‐64 Year old 
The 15-64 age group has continually grown from 2000 through to 2010. The 2001 
population census recorded 6,048 individuals in that age group which represented 
63.08% of the total population. In 2006 that number grew to 6,287 individuals or 
64.01% of the total population. In the latest population census the number increased 
to 6,412 or 64.44% of the total population. Table 23 shows the age and number 
breakdown of Portland respondents aged 15 through 64 years of age. 
 
Year of arrival
Before 1996 2001
MALES 1996 ‐2000 ‐2005 2006 2007 2008 2009 2010 2011(b) Not stated Total
Speaks other language and speaks English:
    Not well or not at all 4 0 0 0 0 0 0 0 0 5 9
    Proficiency in English not stated 0 0 0 0 0 0 0 0 0 0 0
Total 4 0 0 0 0 0 0 0 0 5 9
FEMALES
Speaks other language and speaks English:
    Not well or not at all 0 0 0 0 0 0 0 0 0 0 0
    Proficiency in English not stated 0 0 0 5 0 0 0 0 0 0 5
    Total 0 0 0 5 0 0 0 0 0 0 5
PERSONS
Speaks other language and speaks English:
    Not well or not at all 4 0 0 0 0 0 0 0 0 5 9
    Proficiency in English not stated 0 0 0 5 0 0 0 0 0 0 5
    Total 4 0 0 5 0 0 0 0 0 5 14
Age (years): Male  Female Persons
0 49 49 98
1 71 58 129
2 49 57 106
3 61 49 110
4 76 74 150
5 61 60 121
6 58 53 111
7 55 73 128
8 76 68 144
9 61 60 121
10 65 55 120
11 75 64 139
12 82 59 141
13 59 62 121
14 91 69 160
Total 989 910 1899
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Table 23  Portland Aged Residents Aged 15-64 
 
Source: (Australian Bureau Of Statistics 2012). 
Housing 
Occupancy rates 
The number of occupied dwellings remained stable with 3,906 dwellings being 
recorded in 2001; 3,813 dwellings in 2006 and 3,950 dwellings being recorded in 2010. 
The occupancy rates in 2001 were 2.45 individuals per dwelling and in 2006 and 2010 
it was 2.3 individuals per dwelling. 
Age Males Females Persons
15 81 73 154
16 90 76 166
17 75 65 140
18 59 59 118
19 42 54 96
20 38 42 80
21 55 50 105
22 58 36 94
23 39 47 86
24 53 46 99
25 57 46 103
26 52 37 89
27 60 84 144
28 44 56 100
29 60 61 121
30 59 51 110
31 43 48 91
32 59 61 120
33 64 71 135
34 57 70 127
35 58 72 130
36 64 68 132
37 66 70 136
38 73 58 131
39 61 62 123
40 54 72 126
41 55 66 121
42 87 41 128
43 69 58 127
44 54 73 127
45 57 83 140
46 80 67 147
47 65 80 145
48 70 72 142
49 102 75 177
50 65 92 157
51 91 54 145
52 64 56 120
53 63 85 148
54 74 77 151
55 72 76 148
56 62 86 148
57 79 66 145
58 75 78 153
59 70 75 145
60 75 66 141
61 63 59 122
62 53 65 118
63 60 58 118
64 84 59 143
Total 3210 3202 6412
245 
 
Rental Accommodations 
The rental market in Portland has grown from 1,012 units in 2001 to 1,060 units in 
2006, and 1,152 units in 2011.  
Public Housing 
The number of public housing units in Portland has slowly decreased over time. In 
2001 there was 271 public housing units (6.94% of the total dwellings), by 2006 there 
was 255 public housing units (6.69% of the total dwellings), and finally in 2010 there 
was 222 public housing units which represents 5.62% of the total dwellings. 
Household suffering financial Stress in Terms of Mortgage Payments 
As recorded in the 2010 population census the average monthly mortgage in Portland 
was $1,200 per month. The criteria for defining what constitutes rental or mortgage 
financial stress is that the monthly rent or mortgage payments are in excess of 30% of 
the total household income. The formula to determine what the cut-off level of income 
that represents financial stress for the Portland mortgage market is 1200/.3. This 
produces a figure of $4,000 dollars a month at which any household income figure 
below that indicates the median monthly mortgage figure of $1,200 will cause the 
household financial stress. Table 24 lists the number of households that are under 
$4,000 per month from the 2010 population census. 
Table 24  Number of Portland Households Incomes Less than $4,000 per Month 
 
Source: (Australian Bureau of Statistics 2010). 
The total number of households in Portland is 3,948 as of the 2010 census, 3,526 
households make $4,000 per month. This means that a potential 89.3% of all 
households in Portland would suffer financial stress paying a mortgage of $1,200 per 
month. 
Household suffering from financial stress in terms of rent payments 
As recorded in the 2010 population census the average weekly rent in Portland was 
$180 per week. This figure translates to $730 per calendar month. The criteria for 
defining what constitutes rental or mortgage financial stress is that the monthly rent or 
mortgage payments are in excess of 30% of the total household income. The formula 
to determine what the cut-off level of income that represents financial stress for the 
Portland rental market is 760/.3. This produces a figure of $2,533 dollars a month at 
Family Non‐family
households households(b) Total
Negative/Nil income 13 21 34
$1‐$199 26 29 55
$200‐$299 21 148 169
$300‐$399 49 330 379
$400‐$599 328 209 537
$600‐$799 290 132 422
$800‐$999 233 112 345
$1,000‐$1,249 220 95 315
Total 1180 1076 2256
246 
 
which any household income figure below that indicates the median monthly rental 
figure of $760 will cause the household financial stress. Table 25 lists the number of 
households that are under $2,533 per month from the 2010 population census. 
Table 25  Number of Portland Households Earning Less Than $3000 per Month 
 
Source: (Australian Bureau of Statistics 2010). 
The total number of households in Portland is 3,948 as of the 2010 census, 3,400 
households make $. This means that a potential 86.1% of all households in Portland 
would suffer financial stress paying a mortgage of $760 per month. 
Unemployment Rates 
Workforce Participation Rates 
The workforce participation in Portland has decreased from a high of 62.03% in 
2001 to low of 56.8% in 2011. As shown in Table 26. 
 
Overall Unemployment Rates 
The overall unemployment rate in Portland has decreased from a high of 10.19% in 
2001 to 5.31% in 2010 (Table 27).  
 
Youth Employment Rates 
The youth employment rate in Portland has decreased from 21.92% in 2001 to 
11.88% in 2010 (Table 28).  
 
Family Non‐family
households households(b) Total
Negative/Nil income 13 21 34
$1‐$199 26 29 55
$200‐$299 21 148 169
$300‐$399 49 330 379
$400‐$599 328 209 537
$600‐$799 290 132 422
$800‐$999 233 112 345
$1,000‐$1,249 220 95 315
Total 1180 1076 2256
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Table 26  Portland Workforce Participation Rates 2001-2010 
 
Source: (Australian Bureau Of Statistics 2012). 
Table 27  Portland Overall Unemployment Rates 
 
Source: (Australian Bureau Of Statistics 2012). 
Table 28  Portland Youth Unemployment Rates 2001-2010 
 
Source: (Australian Bureau of Statistics 2015). 
 
 
Year Male Participants Total Males % Participation Female Participants Total Females % Participation Persons Total Persons % Participation
2010 2486 3939 63.11% 2086 4108 50.78% 4572 8047 56.82%
2006 2571 3852 66.74% 2063 3998 51.60% 4634 7850 59.03%
2001 2496 3462 72.10% 1830 3515 52.06% 4326 6977 62.00%
Year Total Workforce Males Unemployed Males Unemployment Rate Total Workforce Females Unemployed Females Unemployment Rate Total Workforce Persons Unemployed Persons Unemployment Rate
2001 2496 255 10.22% 1830 186 10.16% 4326 441 10.19%
2006 2571 202 7.86% 162 2063 7.85% 4634 364 7.85%
2010 2486 131 5.27% 2086 112 5.37% 4572 243 5.31%
2010 Males Males Males Female Female Female Persons Persons Persons
F‐T work PT work unemployed F‐T work PT work unemployed F‐T work PT work unemployed
15‐19  years 12 7 19 5 19 24 17 26 43
Total Labour force 176 176 176 186 186 186 362 362 362
Unemployment Rate 6.82% 3.98% 10.80% 2.69% 10.22% 12.90% 4.70% 7.18% 11.88%
2006
15‐19  years 35 11 46 15 16 31 50 27 77
Total Labour force 201 201 201 187 187 187 388 388 388
Unemployment Rate 17.41% 5.47% 22.89% 8.02% 8.56% 16.58% 12.89% 6.96% 19.85%
2001
15‐19  years 36 18 54 23 19 42 59 37 96
Total Labour force 222 32 254 109 75 184 331 107 438
Unemployment Rate 16.22% 56.25% 21.26% 21.10% 25.33% 22.83% 17.82% 34.58% 21.92%
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Unemployment Rates Persons 20 ‐64 years old 
The unemployment rate for individuals aged 20 through to 64 remained steady form 
2001 through to 2006 at 8.8%, then decreased to 4.29% in 2010 (Table 29). 
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Table 29  Portland Unemployment 20-64 Age Groupings 2001-2010 
 
Source: (Australian Bureau of Statistics 2015). 
 
 
2001 Males Males Males Female Female Female Persons Persons Persons
F‐T work PT work unemployed F‐T work PT work unemployed F‐T work PT work unemployed
20‐24 years 45 3 48 23 9 32 68 12 80
25‐34 years 53 4 57 24 22 46 77 26 103
35‐44 years 34 4 38 22 17 39 56 21 77
45‐54 years 41 0 41 17 8 25 58 8 66
55‐64 years 13 3 16 0 0 0 13 3 16
Total unemployed 186 14 200 86 56 142 272 70 342
Total Labour force 2241 2241 2241 1643 1643 1643 3884 3884 3884
Unemployment Rate 8.30% 0.62% 8.92% 5.23% 3.41% 8.64% 7.00% 1.80% 8.81%
2006 Males Males Males Female Female Female Persons Persons Persons
F‐T work PT work unemployed F‐T work PT work unemployed F‐T work PT work unemployed
20‐24 years 45 3 48 23 9 32 68 12 80
25‐34 years 53 4 57 24 22 46 77 26 103
35‐44 years 34 4 38 22 17 39 56 21 77
45‐54 years 41 0 41 17 8 25 58 8 66
55‐64 years 13 3 16 0 0 0 13 3 16
Total unemployed 186 14 200 86 56 142 272 70 342
Total Labour force 1708 448 2241 678 924 1643 2386 1372 3884
Unemployment Rate 10.89% 3.13% 8.92% 12.68% 6.06% 8.64% 11.40% 5.10% 8.81%
2010 Males Males Males Female Female Female Persons Persons Persons
F‐T work PT work unemployed F‐T work PT work unemployed F‐T work PT work unemployed
20‐24 years 24 5 29 13 0 13 32 4 36
25‐34 years 16 6 22 12 16 28 36 21 57
35‐44 years 12 5 17 9 15 24 25 21 46
45‐54 years 8 10 18 8 4 12 20 9 29
55‐64 years 0 3 3 3 7 10 11 17 28
Total unemployed 60 29 89 45 42 87 124 72 196
Total Labour force 2486 2486 2486 2086 2086 2086 4572 4572 4572
Unemployment Rate 2.41% 1.17% 3.58% 2.16% 2.01% 4.17% 2.71% 1.57% 4.29%
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Social Economic Indexes for Areas 
Socio economic indexes for areas (SEIFA) have been produced by the ABS since 
1991. The purpose of SEIFA is to mark distinctions between areas urban and rural 
socio-economic advantage and disadvantage. The SEIFA comprises 5 indices 
including: 
 Urban index of relative socio-economic advantage; 
 Rural index of relative socio-economic advantage; 
 Index of relative socio-economic disadvantage; 
 Index of economic resources; and 
 Index of education and occupation. 
Source: (Pettit 1999). 
SEIFA is a good place to start to get a general view of the relative level of disadvantage 
in 1 area compared to others and is used to advocate for an area based on its level of 
disadvantage.  
The index is derived from attributes that reflect disadvantage such as low income, low 
educational attainment, high unemployment, and jobs in relatively unskilled 
occupations. When targeting services to disadvantaged communities, it is important to 
also look at these underlying characteristics as they can differ markedly between areas 
with similar SEIFA scores and shed light on the type of disadvantage being 
experienced (iD Consulting 2015). 
The percentile column indicates the approximate position of this small area in a ranked 
list of Australia’s suburbs and localities. It is meant to give an indication of where the 
area sits within the whole nation. A higher number indicates a higher socio-economic 
status. For instance, a percentile of 72 indicates that approximately 72% of Australia’s 
suburbs have a SEIFA index lower than this area (more disadvantaged), while 28% 
are higher. Simply put, the higher score on the index means a lower level of 
disadvantage. A lower score on the index means a higher level of disadvantage. 
Table 30 Portland 2010 SEIFA Scores 
 
Source: (Australian Bureau of  Statistics 2010). 
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As indicated in Table 30, the 3 ABS defined areas of Portland have very high levels 
of social disadvantage. There are only 16% of all Australia’s urban and rural areas that 
have a higher level of social disadvantage than Portland. 
Figure 320 graphically illustrates the level of social disadvantage across the greater 
Portland area. 
  
Figure 319  Portland 2010 SEFIA Areas of Disadvantage 
 
Source: (Australian Bureau of  Statistics 2010). 
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Portland Analysis 
Year 2021 
Three maps were produced by the 2021 build out for the low medium and high 
scenarios. 
High Scenario Maps 
The high Scenario has 1104 units that represent the total amount of dwellings from 
all 3 scenarios. 
Figure 320  Portland 2021 High Scenario Map 
 
Source: (Victorian Department of Primary Industry 2013). 
Medium Scenario 
The medium scenario has 559 units. It represents the total amount of dwellings from 
all medium and low scenarios. 
Figure 321  Portland 2021 Medium Scenario Map 
 
Source: (Victorian Department of Primary Industry 2013). 
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Low Scenario 
The low scenario has 13 units. It represents the total amount of dwelling from the 
low scenario only. 
Figure 322  Portland 2021 Low Scenario Map 
 
Source: (Victorian Department of Primary Industry 2013). 
 
Each scenario produced indicators which showed the impact of development on the 
landscape. 
 
Figure 323  2021 Allocate 
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Figure 324  2021 CO Auto Emissions 
 
Figure 325 2021 CO² Auto Emissions 
 
Figure 326  2021 Hydrocarbon Emission 
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Commercial Energy Use 
 
Figure 327  2021 Commercial Floor Area 
 
Figure 328  2021 Commercial Jobs to Housing 
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Figure 329  2021 Commercial Jobs 
 
Figure 330  2021 Labour Force Population 
 
Figure 331  2021 Residential Dwellings 
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Figure 332  2021 Residential Energy Use 
 
Figure 333  2021 Residential Water Use 
 
Figure 334  2021 School Children 
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Figure 335  2021 Vehicle Trips per Day 
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Year 2026 
Three maps were produced by the 2026 buildout for the low medium and high 
scenarios. 
High Scenario Maps 
The high Scenario has 1546 units that represents the total amount of dwellings from 
all 3 scenarios. 
Figure 336  Portland 2026 High Scenario Map 
 
Source: (Victorian Department of Primary Industry 2013). 
Medium Scenario 
The medium scenario has 960 units. It represents the total amount of dwellings from 
all medium and low scenarios. 
Figure 337  Portland 2026 Medium Scenario Map 
 
Source: (Victorian Department of Primary Industry 2013). 
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Low Scenario 
The low scenario has 374 units. It represents the total amount of dwelling from the 
low scenario only. 
Figure 338  Portland 2026 Low Scenario Map 
 
Source: (Victorian Department of Primary Industry 2013). 
Each scenario produced indicators which showed the impact of development on the 
landscape. 
Figure 339  2026 Allocate 
 
 
 
 
 
261 
 
 
Figure 340  2026 CO Auto Emissions 
 
Figure 341  2026 CO² Auto Emissions 
 
Figure 342  2026 Hydrocarbon Emissions 
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Figure 343  2026 NOx Auto Emissions 
 
Figure 344  2026 Commercial Floor Area 
 
Figure 345  2026 Commercial Jobs to Housing 
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Figure 346  2026 Commercial Jobs 
 
Figure 347  2026 Labour Force Population 
 
Figure 348  2026 Population 
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Figure 349  Residential Dwellings 
 
Figure 350  Residential Energy Use 
 
Figure 351  2026 Residential Water Use 
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Figure 352  2026 School Children 
 
 
Figure 353  2026 Vehicle Trips per Day 
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Year 2031 
Three maps were produced by the 2031.build out for the low medium and high 
scenarios. 
High Scenario Maps 
The high Scenario has 1749 units that represents the total amount of dwellings from 
all 3 scenarios. 
Figure 354  Portland 2031 High Scenario Map 
 
Source: (Victorian Department of Primary Industry 2013). 
Medium Scenario 
The medium scenario has 1145 units. It represents the total amount of dwellings from 
all medium and low scenarios. 
Figure 355  2031 Portland Medium Scenario Map 
 
Source: (Victorian Department of Primary Industry 2013). 
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Low Scenario 
The low scenario has 541 units. It represents the total amount of dwelling from the 
low scenario only. 
Figure 356  Portland 2031 Low Scenario Map 
 
Source: (Victorian Department of Primary Industry 2013). 
Each scenario produced indicators that showed the impact of development on the 
landscape. 
Figure 357  2031 Allocate 
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   Figure 358  2031 CO Auto Emissions 
 
Figure 359  2031 CO² Auto Emissions 
 
Figure 360  2031 Hydrocarbon Auto Emissions 
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Figure 361  2031 NOx Auto Emissions 
 
Figure 362  2031 Commercial Energy Use 
 
Figure 363  2031 Commercial floor Area 
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Figure 364  2031 Commercial Jobs to Housing 
 
Figure 365  2031 Commercial Jobs 
 
Figure 366  2031 Labour Force Population 
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Figure 367  2031 Population 
 
Figure 368  2031 Residential Dwelling Units 
 
Figure 369  2031 Residential Energy Use 
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Figure 370  2031 Residential Water Use 
 
Figure 371  2031 School Children 
 
Figure 372  2031 Vehicle Trips per Day 
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Year 2036 
Three maps were produced by the 2036.build out for the low medium and high 
scenarios. 
High Scenario Maps 
The high Scenario has 2414 units that represents the total amount of dwellings from 
all three scenarios. 
Figure 373  2036 Portland High Scenario Map 
 
Source: (Victorian Department of Primary Industry 2013). 
Medium Scenario 
The medium scenario has 1749 units. It represents the total amount of dwellings 
from all medium and low scenarios. 
Figure 374  2036 Portland Medium Scenario Map 
 
Source: (Victorian Department of Primary Industry 2013). 
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Low Scenario 
The low scenario has 1084 units. It represents the total amount of dwelling from the 
low scenario only. 
Figure 375  2036 Portland Low Scenario Map 
 
Source: (Victorian Department of Primary Industry 2013). 
Each scenario produced indicators that showed the impact of development on the 
landscape. 
Figure 376  2036 Allocate 
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Figure 377  2036 CO Auto Emissions 
 
Figure 378  2036 CO² Auto Emissions 
 
Figure 379  2036 Hydrocarbon Auto Emissions 
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Figure 380  2036 Commercial Energy Use 
 
Figure 381  2036 Commercial Floor Area 
 
Figure 382  2036 Commercial Jobs to Housing 
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Figure 383  2036 Commercial Jobs 
 
Figure 384  2036 Labour Force Population 
 
Figure 385  2036 Population 
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Figure 386  2036 Residential Dwelling Units 
 
Figure 387  2036 Residential Energy Use 
 
Figure 388  2036 Residential Water Use 
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Figure 389  2036 Vehicle Trips per Day 
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Year 2041 
Three maps were produced by the 2041 build out for the low medium and high 
scenarios. 
High Scenario Maps 
The high Scenario has 3144 units it represents the total amount of dwellings from all 
3 scenarios. 
Figure 390  Portland 2041 High Scenario Map 
 
Source: (Victorian Department of Primary Industry 2013). 
Medium Scenario 
The medium scenario has 2413 units. It represents the total amount of dwellings 
from all medium and low scenarios. 
Figure 391  Portland 2041 Medium Scenario Map 
 
Source: (Victorian Department of Primary Industry 2013). 
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Low Scenario 
The low scenario has 1682 units. It represents the total amount of dwelling from the 
low scenario only. 
Figure 392  Portland 2041 Low Scenario Map 
 
Source: (Victorian Department of Primary Industry 2013). 
Each scenario produced indicators which showed the impact of development on the 
landscape. 
Figure 393  2041 Allocate 
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Figure 394  2041 CO Auto Emissions 
 
Figure 395  2041 CO² Auto Emissions 
 
Figure 396  2041 Hydrocarbon Emission 
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Figure 397  2041 NOx Auto Emission 
 
Figure 398  2041 Commercial Energy Use 
 
Figure 399  2041 Commercial Floor Area 
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Figure 400  2041 Commercial Jobs to Housing 
 
Figure 401  2041 Commercial Jobs 
 
Figure 402  2041 Labour Force Population 
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Figure 403  2041 Population 
 
Figure 404  2041 Residential Dwelling Units 
 
Figure 405  2041 Residential Energy Use 
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Figure 406  2041 Residential Water Use 
 
Figure 407  2041 School Children 
 
Figure 408  2041 Vehicle Trips per Day 
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Year 2046 
Three maps were produced by the 2046 build out for the low medium and high 
scenarios. 
High Scenario Maps 
The high Scenario has 3948 units it represents the total amount of dwellings from all 
three scenarios. 
Figure 409 2046 High Scenario Map 
 
Source: (Victorian Department of Primary Industry 2013). 
Medium Scenario 
The medium scenario has 3144 units. It represents the total amount of dwellings 
from all medium and low scenarios. 
Figure 410  2046 Medium Scenario Map 
 
Source: (Victorian Department of Primary Industry 2013). 
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Low Scenario 
The low scenario has 2340 units. It represents the total amount of dwelling from the 
low scenario only. 
Figure 411  2046 Low Scenario Map 
 
Source: (Victorian Department of Primary Industry 2013). 
Each scenario produced indicators which showed the impact of development on the 
landscape. 
Figure 412  2046 Allocate 
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Figure 413  2046 CO Auto Emissions 
 
Figure 414  2046 CO² Auto Emissions 
 
Figure 415  2046 Hydrocarbon Emissions 
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Figure 416  2046 NOx Auto emissions 
 
Figure 417  2046 Commercial Energy Use 
 
Figure 418  2046 Commercial Floor Area 
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Figure 419  2046 Commercial Jobs to Housing 
 
Figure 420  2046 Labour Force Population 
 
Figure 421  2046 Population 
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Figure 422  2046 Residential Dwellings 
 
Figure 423  2046 Residential Energy Use 
 
Figure 424  2046 Residential Water Use 
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Figure 425  2046 School Children 
 
Figure 426  2046 Vehicle Trips per Day 
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Portland Project Creation 
The process used to create the Portland projects is the same as was used to create the 
Portland project.  
In this Appendix the process to develop a Community Viz project is explained. The 
step-by-step process outlines: 
 The initial steps for project creation; 
 Loading Data into Community Viz; 
 The build out icon; 
 The numeric phase of the build out process (i.e. how many buildings can be 
built on the designated area); 
 Specifying the land use layers to use; 
 The density rules for development; 
 Building information; 
 Identifying and taking into consideration the constraints to development; 
 Taking into consideration existing buildings that will limit proposed 
development; 
 The spatial build out phase (i.e. Where the proposed buildings are spatially 
located in 2D); and 
 The visualization phase where the proposed development is shown in 3D. 
Hobson’s Bay was used as the test site to illustrate the process and procedures to 
develop a Community Viz project 
The detailed methodology used to create both projects is outlined in the Hobson’s Bay 
project creation section of the Hobson’s Bay Appendix. 
Portland Community Viz analytical process 
The methodology for this research consisted of 4 procedures as highlighted in Figure 
430. The build out analysis was performed on Portland. The build out analysis showed 
the residential, industrial and commercial potential from 2016 through to 2050. 
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Figure 427  Community Viz How it Works 
How it Works
Major Tools
Build‐Out Wizard
Estimates the amount and location
of development allowed in an
area according to current or 
proposed zoning regulations
Suitability Wizard
Specifies suitability or desirability
analyses
Allocate Wizard
Determines where growth is most
likely to occur over time
Common / Custom Impacts Wizards
Impacts associated with growth and
development
Source: Placeways LTD, 2013  
Source: (Walker 2011). 
 
Three detailed schematic diagrams show the build out process (Figures 431-433). 
The second step is the suitability analysis which was performed on the respective build 
out results for each city using criteria such as: 
 Proximity to the city centre; 
 Sewer access; 
 Proximity to hazardous areas; and  
 Shoreline access 
The next process was the allocate procedure that takes the results from the build out 
and suitability analysis and allocate the demand for buildings across the available 
supply of potential building locations.  
 
 
 
 
 
 
 
 
 
296 
 
Figure 428  Numeric Build Out with Optional Spatial and Visual 
 
Source: (Placeways Limited, 2015). 
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Figure 429  Spatial Build Out with Optional Visual 
 
Source: (Placeways Limited, 2015). 
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Figure 430  Spatial Build Out with Optional Visual 
 
Source: (Placeways Limited, 2015). 
Figures 434 through to 441 show in detail the inter-relationships between the various 
data components, assumptions, attributes, indicators and common impacts of land use 
development on Portland. 
The 2 common impacts diagrams (Figures 434 and 435) show the 11 indicators and 
charts showing the summation of each impact upon the Portland landscape. 
The allocate function (Figure 436) shows the project flow joining buildings to the 
allocate year and then allocates and processes the results to produce charts showing 
the impact of development on Portland. 
299 
 
The 2 suitability diagrams (Figures 437 and 438) show the relationship between 
buildings, shoreline access CBD proximity, and smelter and sewer access. The 
relationship is shown for each scenario (low, medium and high) over each 5 year 
period (2016, 2021, 2026, 2031, 2036, 2041, 2046 and 2050). 
The suitability calculations diagram (Figure 439) shows the calculations used in 
determining how suitable a parcel is for inclusion into 1 of the 3 scenarios.  
The build out diagram (Figure 440) estimates the amount and location of development 
allowed in an area according to current or proposed zoning regulations. 
Figure 441 is the general diagram which shows the relationship between the buildable 
area and numeric dwelling units, numeric floor area, spatial floor area, spatial 
buildings, numeric buildings and spatial dwelling units. 
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Portland Project Diagrams 
Figure 431  Common Impacts 1 
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Figure 432  Common Impacts 2 
 
 
 
 
 
 
302 
 
Figure 433  Allocate Function 
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Figure 434  Suitability 1 
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Figure 435  Suitability 2 
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Figure 436  Suitability Calculations 
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Figure 437  Build Out Diagram 
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Figure 438  General Diagram 
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Portland Assumptions 
 
An assumption is a value that is used as input to an analysis. They are usually 
changeable and they always apply to an entire scenario. Assumptions can be a way to 
express subjective inputs, such as how much weighting to give to a particular 
community value like open space or economic development. Output values that 
depend on a particular assumption are automatically updated when the assumption is 
changed. 
An assumption can be designated as a numeric value within a valid range (as might be 
displayed in a slider bar) or as a choice (number, text, or Boolean – yes/no) associated 
with a defined set of valid values. A numeric assumption can be any number, rate, or 
standard (number of stories, litres per household, cost per kilometre, % discount). 
“Choice” assumptions may represent a type (dirt, gravel, paved) or time frame (1990, 
2000 and 2010). 
Assumptions can be referenced in any analysis formula. All analysis calculations that 
depend on an assumption value will be automatically recomputed if you modify that 
assumption value.  
There are 2 types of assumptions. The first is a variable assumption. A variable 
assumption is an input to the analysis that might change as part of the analysis, such 
as the current interest rate, seasonal resource consumption values, residential density, 
or survey results. A variable assumption may be altered during analysis using a slider 
bar, choice button, or drop-down list, and it can vary across scenarios. Slider bars are 
excellent for setting relative weighting factors. To show the relative weight of each of 
several factors, plot all their settings on one pie chart. 
The second assumption is the fixed assumption A fixed assumption is an input to the 
analysis that will not likely change, such as the municipal water supply. A fixed 
assumption value cannot be altered and has the same value across all scenarios. 
Portland was used as the test site to illustrate how to develop and create specific 
assumptions in the Community Viz program. 
The 26 assumptions that were used to create the Portland analysis are shown on the 
following pages. 
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Portland Assumptions 
Assumption Main List 
Twenty six assumptions were used to development the analysis. 
Figure 439  Assumption Main List 
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Figure 440  CBD Proximity Weight 
 
Figure 441  CBD Weight Formula 
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Figure 442  Sewer Access Weight 
 
Figure 443  Sewer Access Weight Formula 
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Figure 444  Shoreline Access Weight 
 
Figure 445  Shoreline Access Weight Formula 
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Figure 446  Smelter Weight 
 
Figure 447  Smelter Weight Formula 
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Figure 448  Allocate Year 
 
Figure 449  Allocate Year Weight 
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Figure 450  Common Indicator Average Vehicle Trip Length 
 
Figure 451  Common Indicator Vehicle Trip Length Formula 
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Figure 452  Common Indicator Annual Commercial Energy Use 
 
Figure 453  Common Indicator Commercial Energy Use Weight 
 
 
317 
 
Figure 454  Common Indicator Floor Area per Employee 
 
Figure 455  Common Indicator Floor Area per Employee Formula 
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Figure 456  Common Indicator Annual Household Energy Use 
 
Figure 457  Common Indicator Household Energy Use Formula 
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Figure 458  Common Indicator Daily Household Water Use 
 
Figure 459  Household Water Use Formula 
 
 
320 
 
Figure 460  Common Impacts Household Vehicle Trips per Day 
 
Figure 461 Household Vehicle Trips per day Formula 
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Figure 462  Common Impacts Passenger Car Fuel Efficiency 
 
Figure 463  Passenger Car Fuel Efficiency Formula 
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Figure 464  Common Impacts Percent Employed 
 
Figure 465  Percent Employed Formula 
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Figure 466  Common Impacts Percent School Aged Children 
 
Figure 467  Percent School Aged Children Formula 
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Figure 468  Common Impacts Persons per Household 
 
Figure 469  Persons per Household Formula 
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Figure 470  Common Impacts Auto Emissions CO 
 
Figure 471  Common Impacts Auto Emissions CO Formula 
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Figure 472  Common Impacts Auto Emissions CO² 
 
Figure 473  Common Impacts Auto Emissions CO² Formula 
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Figure 474  Common Impacts Auto Emissions Hydrocarbons 
 
Figure 475  Common Impacts Auto Emissions Formula 
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Figure 476  Common Impacts Auto Emissions NOx 
 
Figure 477  Common Impacts Auto Emissions NOx Formula 
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Figure 478  Forecast 2016 
 
Figure 479  Forecast 2016 Weight 
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Figure 480  Forecast 2021 
 
Figure 481  Forecast 2021 Formula 
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Figure 482  Forecast 2026 
 
Figure 483  Forecast 2026 Weight 
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Figure 484  Forecast 2031 
 
Figure 485  Forecast 2031 Formula 
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Figure 486  Forecast 2036 
 
Figure 487  Forecast 2036 Formula 
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Figure 488  Forecast 2041 
 
Figure 489  Forecast 2041 Formula 
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Figure 490  Forecast 2046 
 
Figure 491  Forecast 2046 Formula 
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Figure 492  Forecast 2050 
 
Figure 493  Forecast 2050 Formula 
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Portland Project Attributes 
 
Introduction 
An attribute in Community Viz is defined or described as: 
1. A piece of information describing a map feature. The attributes of a 
census tract, for example, might include its area, population, and 
average per capita income; or 
2. A characteristic of a geographic feature described by numbers, 
characters, images, and CAD drawings, typically stored in tabular 
format and linked to the feature by a user-assigned identifier. For 
example, the attributes of a well might include depth and gallons per 
minute; or 
3. A column in a table. 
There are 2 forms of attributes in the Community Viz. The first is the regular attribute, 
the second is called a dynamic attribute. 
A dynamic attribute is an attribute that is automatically updated as changes are made 
in the analysis using the unique capabilities of Scenario 360. For example, a proposed 
road layer may contain dynamic attributes for length, pavement type, intersecting 
slopes, and construction costs. As each new road segment is added or modified, each 
of these dynamic attributes will be updated automatically or, if you choose, on demand. 
A formula is associated with each dynamic attribute. The formula specifies how the 
attribute is calculated. A value is calculated separately for each feature within the data 
layer (e.g., area of each parcel or distance from each structure to its nearest transit 
stop).   
A dynamic attribute can be defined for any dynamic feature layer or database table 
layer. A dynamic attribute will have the same formula in all scenarios, but it may take 
on different values for each feature and each scenario 
Portland was used as the test site to illustrate how to develop and create specific 
attributes in the Community Viz Program. 
The 23 attributes that were used to create the Portland analysis are shown on the 
following pages. 
Portland Attributes 
Twenty 23 separate attributes were used in the Community Viz analysis. Each attribute 
has 2 dialogue boxes a title and description box that is then followed by a formula box. 
Here is a list of the attributes used in the Portland analysis. 
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Figure 494  List of the Attributes Used in the Portland Analysis 
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Figure 495  Allocate 
 
Figure 496  Allocate Formula 
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Figure 497  CBD Proximity 
 
Figure 498  CBD Proximity Formula 
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Figure 499  CBD Proximity Min Distance 
 
Figure 500  CBD Proximity Min Distance Formula 
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Figure 501  CBD Proximity Raw Value 
 
Figure 502  CBD Proximity Raw Value Formula 
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Figure 503  Orient 
 
Figure 504  Orient Formula 
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Figure 505  Raw Suitability Score 
 
Figure 506  Raw Suitability Score Formula 
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Figure 507  Sewer Access 
 
Figure 508  Sewer Access Formula 
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Figure 509  Sewer Access Min Distance 
 
Figure 510  Sewer Access Min Distance Formula 
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Figure 511  Sewer Access Raw Value 
 
Figure 512  Sewer Access Raw Value Formula 
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Figure 513  Shoreline Access 
 
Figure 514  Shoreline Access Formula 
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Figure 515 Shoreline Access Min Distance 
 
Figure 516  Shoreline Access Min Distance Formula 
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Figure 517 Shoreline Access Raw 
 
Figure 518  Shoreline Access Raw Formula 
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Figure 519  Smelter 
 
Figure 520  Smelter Formula 
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Figure 521  Smelter Min Distance 
 
Figure 522  Smelter Min Distance Formula 
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Figure 523  Smelter Raw Value 
 
Figure 524  Smelter Raw Value Formula 
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Figure 525  Suitability 
 
Figure 526  Suitability Formula 
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Portland Project Indicators 
Introduction 
This Appendix defines what and Community Viz Indicator is and their respective 
function in the Community Viz analysis process. 
Indicators are impact or performance measures that can reference datasets anywhere 
in a scenario. They are used to provide an overall measurement and they apply to an 
entire scenario (as opposed to an attribute which provides the individual characteristic 
of a feature). Indicator values are automatically recalculated as you experiment with 
alternatives, and these values can be displayed in a chart. Indicators can help people 
choose alternatives that best match their objectives or desired outcomes. For example, 
an indicator might be used to evaluate costs, revenues, average household size, 
“community benefit”, or total daily auto trips. 
One hundred separate indicators have been used in the analysis of Portland and 
Hobson’s Bay. Hobson’s Bay was used as the test site to illustrate how to develop and 
create specific indicators in the Community Viz program. 
Forty nine indicators were used in the Portland analysis. A complete of the indicators 
used in the analysis and their respective formulas are shown on the following pages. 
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Portland Indicators 
 
Here is a list of the indicators used in the Portland Analysis. 
Figure 527 Indicators Used in the Portland Analysis 
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Figure 528  Indicators Numeric Dwelling Units 
 
Figure 529  Indicators Numeric Dwelling Units Formula 
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Figure 530  Indicators Spatial Dwelling Units 
 
Figure 531  Indicators Spatial Dwelling Units Formula 
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Figure 532  Indicators Numeric Buildings 
 
Figure 533  Indicators Numeric Buildings Formula 
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Figure 534  Indicators Spatial Buildings 
 
Figure 535  Indicators Spatial Buildings Formula 
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Figure 536  Indicators Numeric Floor Area 
 
Figure 537  Indicators Numeric Floor Area Formula 
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Figure 538  Spatial Floor Area 
 
Figure 539  Spatial Floor Area Formula 
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Figure 540  CBD Proximity Max Min Distance 
 
Figure 541  CBD Proximity Max Min Distance Formula 
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Figure 542  CBD Proximity Max 
 
Figure 543  CBD Proximity Max Formula 
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Figure 544  CBD Proximity Min 
 
Figure 545  CBD Proximity Min Formula 
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Figure 546  Sewer Access Max Min Distance 
 
Figure 547  Sewer Access Max Min Distance Formula 
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Figure 548  Sewer Access Max 
 
Figure 549  Sewer Access Max Formula 
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Figure 550  Sewer Access Min 
 
Figure 551  Sewer Access Min Formula 
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Figure 552  Shoreline Access Max Min Distance 
 
Figure 553  Shoreline Access Max Min Distance Formula 
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Figure 554  Shoreline Access Max 
 
Figure 555  Shoreline Access Max Formula 
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Figure 556  Shoreline Access Min 
 
Figure 557  Shoreline Access Min Formula 
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Figure 558  Smelter Max Min Distance 
 
Figure 559  Smelter Max Min Distance Formula 
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Figure 560  Smelter Max 
 
Figure 561  Smelter Max Formula 
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Figure 562  Smelter Min 
 
Figure 563  Smelter Min Formula 
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Figure 564  Total Suitability Weights 
 
Figure 565  Total Suitability Weights Formula 
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Figure 566  Proportional CBD Proximity Weight 
 
Figure 567  Proportional CBD Proximity Weight Formula 
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Figure 568  Proportional Shoreline Access Weight 
 
Figure 569  Proportional Shoreline Access Weight Formula 
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Figure 570  Proportional Smelter Weight 
 
Figure 571  Proportional Smelter Weight Formula 
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Figure 572  Suitability Max 
 
Figure 573  Suitability Max Formula 
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Figure 574 Suitability Min 
 
Figure 575  Suitability Min Formula 
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Figure 576  Allocate 2016 
 
Figure 577  Allocate 2016 Formula 
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Figure 578  Allocate 2021 
 
Figure 579  Allocate 2021 Formula 
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Figure 580  Allocate 2026 
 
Figure 581  Allocate 2026 Formula 
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Figure 582  Allocate 2031 
 
Figure 583  Allocate 2031 Formula 
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Figure 584  Allocate 2036 
 
Figure 585  Allocate 2036 Weight 
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Figure 586  Allocate 2041 
 
Figure 587  Allocate 2041 Formula 
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Figure 588  Allocate 2046 
 
Figure 589  Allocate 2046 Formula 
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Figure 590  Allocate 2050 
 
Figure 591  Allocate 2050 Formula 
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Figure 592  Common Impacts Population 
 
Figure 593  Common Impacts Population Formula 
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Figure 594  Common Impacts School Children 
 
Figure 595  Common Impacts School Children Formula 
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Figure 596  Common Impacts Labour Force 
 
Figure 597  Common Impacts Labour Force Formula 
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Figure 598  Common Impacts Vehicle Trips per Day 
 
Figure 599  Common Impacts Vehicle Trips per Day Formula 
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Figure 600  Common Impacts Annual CO Auto Emissions 
 
Figure 601  Common Impacts Annual CO Auto Emissions Formula 
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Figure 602  Common Impacts Annual CO² Auto Emissions 
 
Figure 603  Common Impacts Annual CO² Auto Emissions Formula 
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Figure 604  Common Impacts Annual Hydrocarbon Emissions 
 
Figure 605  Common Impacts Annual Hydrocarbon Emissions Formula 
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Figure 606  Common Impacts Annual NOx Auto Emissions 
 
Figure 607  Common Impacts Annual NOx Auto Emissions Formula 
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Figure 608  Common Impacts Residential Energy 
 
Figure 609  Common Impacts Residential Energy Formula 
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Figure 610  Common Impacts Residential Water 
 
Figure 611  Common Impacts Residential Water Usage Formula 
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Figure 612  Common Impacts Residential Dwellings 
 
Figure 613  Common Impacts Residential Dwellings Formula 
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Figure 614  Common Impacts Commercial Floor 
 
Figure 615  Common Impacts Floor Area Formula 
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Figure 616  Common Impacts Commercial Energy 
 
Figure 617  Common Impacts Commercial Energy Formula 
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Figure 618  Common Impacts Commercial Jobs 
 
Figure 619  Common Impacts Commercial Jobs Formula 
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Land Use Modeller / Designer Appendix 
The Land Use Designer function was used to undertake Scenario 2 “Maximizing rates 
base” used the principle of maximizing the respective council’s rate base. 
The land use designer allows you to edit an existing land use through the use of 
prescribed land use model (Figure 623). The steps are: 
1. Select the land use model(s) that you want to use; 
2. Select and make editable the land areas that you want to modify or 
change existing land use; 
3. Select the painter tool on the sketch toolbar; 
4. Click on the land use style you want and paint the areas that you want 
to change; 
5. The area will change colour to indicate that the new land use has been 
applied the designated area; 
6. The Land Use Designer creates new dynamic attributes in your land use 
layer as you paint the existing land use; and   
7. The resulting changes can be view by clicking on the Charts icon. The 
charts show the impacts on the landscape when you change one land 
use for another. The designer can produce up to 34 charts showing the 
various changes. 
 
Figure 620  Steps Used in the Land Use Designer to Alter Land Use Patterns 
 
Source: ( Orton Family Foundation, 2014), (Orton Family Foundation 2014). 
The Land Use Designer land use models were adjusted to reflect the current local tax 
rates, current and projected demography, current building setbacks, current density 
rules and current open space requirements as per the existing planning schemes for the 
2 research locations. 
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The Land Use Designer has 10 pre-set land use models that can be modified for 
specific location.  
 
Figure 621  Land Use Designer Main Dialogue Box 
 
Source: (Orton Family Foundation and Placeways LLC 2012), (Orton Family Foundation, 2014). 
Each model is comprised of 34 attributes. As indicated below each attribute has a 
unique indicator which highlights the environmental or demographic impacts when a 
land use pattern is changed or modified. The same 34 attribute categories are used for 
each of the 10 land use models. The difference between the various land use models is 
that the attribute base value for each attribute in each   model is different.  
 Land Use Name; 
 Residents by dwelling Unit; 
 Children per dwelling unit; 
 Water use per dwelling unit; 
 Tax rate per dwelling unit; 
 Vehicle trips per day generated by each dwelling unit; 
 Waste water generated by each dwelling unit; 
 Commercial Tax rate; 
 Employee water use in commercial buildings; 
 Waste water generated by employee in commercial buildings; 
 Vehicle trips per day per employee working in commercial buildings; 
 Total  number of people including school children residing in all the dwelling 
units; 
 Total  number of school-age children residing in all the dwelling units; 
 Total water used by all the dwelling units;  
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 Total taxes paid by all the dwelling units; and 
 Total vehicle trips per day generated by all dwelling units. 
Data Used in the Land Use Modeller Analysis 
The same data sets were used in both Scenario 2 (maximizing rates base) and Scenario 
1 (the continued growth) for Portland.  
Assumptions 
An assumption is a value that is used as input to an analysis. They are usually 
changeable and they always apply to an entire scenario. Assumptions can be a way to 
express subjective inputs, such as how much weighting to give to a particular 
community value like open space or economic development. Output values that 
depend on a particular assumption are automatically updated when the assumption is 
changed. 
The same assumptions that were used for Scenario 1 were used for Scenario 2 and are 
listed below.  
Figure 622  Assumptions in the Land Use Modeller 
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Attributes 
An attribute in Community Viz is defined or described as: 
1. A piece of information describing a map feature. The attributes of a census tract, 
for example, might include its area, population, and average per capita income; or 
2. A characteristic of a geographic feature described by numbers, characters, images, 
and CAD drawings, typically stored in tabular format and linked to the feature by 
a user-assigned identifier. For example, the attributes of a well might include 
depth and gallons per minute; or 
3. A column in a table. 
Twenty three separate attributes were used in the Community Viz analysis. Each 
attribute has 2 dialogue boxes a title and description box which is then followed by a 
formula box. 
Here is a list of the attributes used in the Portland analysis. 
Figure 623  List of the Attributes Used in the Portland Analysis 
 
The same Attributes are used in both Scenario 1 and Scenario 2. 
Indicators 
Indicators are impact or performance measures that can reference datasets anywhere 
in a scenario. They are used to provide an overall measurement and they apply to an 
entire scenario (as opposed to an attribute which provides the individual characteristic 
of a feature). Indicator values are automatically recalculated as you experiment with 
alternatives, and these values can be displayed in a chart. The Land Use Modeller used 
the same indicators as was used in Scenario 1 and are listed below. 
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Figure 624  Land Use Modeller Indicators 
 
 
In addition to 49 indicators listed above the Land Use Modeller created 12 new of 
indicators which are listed below. Each indicator has the sum prefix followed by LU 
which stands for Land Use and then a descriptor describing what the files is about. 
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Figure 625  Specific Land Use Modeller Indicators 
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Portland Growth Objectives Derived from Glenelg Planning 
Scheme 
A series of objectives (environmental, economic, heritage and infrastructure) were 
extracted from various documents to be used as indicators or tools that can be used 
evaluation criteria to judge the results from the two Portland scenario simulations. 
 
Table 31 Portland Growth Objectives Derived from the Glenelg Planning Scheme 
Goal 
Achievement  
Matrix 
Glenelg 
Planning 
Scheme 
Description 
    Environmental 
Yes 
 
Yes Ensuring sustainable management and protection of the 
natural resources of soil, water, and coastal areas 
Yes 
 
Yes Protecting and conserving biodiversity in the Shire including 
provision for habitat areas for native plants and animals 
Yes 
 
Yes Protecting the character and significance of sensitive coastal 
landscapes, particularly landscapes of state and regional 
significance where there is a high level of pressure for 
development 
Yes 
 
Yes To promote the use of the geothermal resource and the 
development of forms of alternative energy 
Yes 
 
Yes To safeguard recognised environmental standard s in order 
to secure a pleasant living and recreational environment 
Yes 
 
Yes The protection of coastal areas, significant waterways and 
wetlands and Red Gum woodlands 
Yes 
 
Yes To rectify salinity, soil erosion and vegetation loss through 
the encouragement of Landcare principles and 
comprehensive catchment management 
Yes 
 
Yes To identify, retain and promote areas of geological interest as 
major environmental and tourist assets 
Yes 
 
Yes To introduce environmental provisions for land subject to 
fire hazard, salinity, soil erosion, landscape protection and 
flooding 
Yes 
 
Yes Applying a Rural Floodway Overlay to identify rural areas of 
potential flooding 
Yes 
 
Yes Applying an Environmental Significance Overlay to maintain 
the quality and diversity of the Shire’s wetlands and 
waterways and protect them from inappropriate 
development 
Yes 
 
Yes To prevent inappropriate development in coastal areas  that 
is likely to prejudice the Long term environmental values of 
the coast 
Yes 
 
Yes To emphasise landscaping and good design in the assessment 
of applications for buildings and works 
Yes 
 
Yes Applying the Significant Landscape Overlay to protect 
sensitive coastal landscapes identified as being of state and 
regional significance 
Yes 
 
Yes To protect the cultural and natural environmental features of 
Portland 
Yes 
 
Yes To facilitate the rectification of land degradation and the 
improvement of the Shire’s rural land 
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Table 31 Continued 
Yes 
 
Yes To recognise that wetland areas comprising wetlands, remnant 
swamplands, intertidal areas and lagoons and significant 
waterways provide important functions including:- 
 flora and fauna habitat; 
 drainage; 
 recreation areas; 
 landscape features; 
 Water storage. 
Yes 
 
Yes To protect the natural and cultural values of the coast 
Yes 
 
Yes To use and develop the coast in a sustainable manner 
Yes 
 
Yes To ensure the integrated management and protection of the 
coastal zone 
Yes 
 
Yes Protect and enhance indigenous vegetation 
Yes 
 
Yes Encourage the planting of indigenous vegetation for 
rehabilitation works 
  Economic 
Yes 
 
Yes The deep water port at Portland - one of only four such 
facilities in the State 
Yes 
 
Yes Productive primary industries, particularly agriculture, 
timber, fishing and the growing importance of horticulture 
Yes 
 
Yes The aluminium smelter at Portland 
Yes 
 
Yes The capacity of the Shire’s natural resource base to support 
agriculture, horticulture and timber production and their 
expansion in a sustainable manner 
Yes 
 
Yes Realising the potential of the Shire to support and develop the 
timber industry for employment and sustainable land 
management 
Yes 
 
Yes Supporting quality tourism development 
Yes 
 
Yes To enhance the viability and diversity of the agriculture sector 
Yes Yes The long term maintenance and enhancement of the Shire’s 
natural resource base 
  Heritage 
 Yes The need to protect and conserve places of cultural heritage 
significance 
 Yes To encourage pride and improved presentation of the 
residential, industrial, recreational and commercial areas 
within the municipality 
 Yes Applying the Heritage Overlay to conserve and enhance 
identified heritage places 
  Infrastructure 
Yes Yes 
 
To ensure that future industrial and commercial developments 
do not compromise the amenity of existing land use 
Yes Yes The provision of rural residential development only where it is 
linked to an existing urban area, where it does not impact on 
land capability, productive agricultural land use or water 
quality and where it can be serviced by infrastructure and 
make a positive contribution to the use of facilities and services 
within nearby towns 
Yes Yes The use of performance based criteria for rural land use and 
development proposals and initiatives 
Yes Yes Use of growth boundaries which encompass existing and 
projected residential, industrial and rural residential 
development for the next 10 to 15 years 
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Table 31 Continued 
Yes Yes Focusing new retail facilities within existing commercial 
precincts 
Yes Yes Providing for new industrial and port related development 
Yes Yes Enhancing the entrances to townships and main street 
presentation so as to improve presentation and facilitate 
tourism 
Yes Yes Protecting heritage buildings, precincts, landscapes and areas 
of cultural significance through the consistent application of 
conservation policies 
Yes Yes The provision of land for low density residential, rural 
residential and rural living development is not required for 
other residential or industrial purposes and is environmentally 
appropriate 
Yes Yes Opportunities for re-subdivision of existing rural residential 
areas are realised because many existing rural residential 
areas can be more efficiently developed and provided with 
better facilities and infrastructure 
Yes Yes Land for residential, industrial and port related and transport 
needs to be identified and protected by appropriate zoning and 
policies. 
Yes Yes Identify the direction for future growth and development of all 
urban areas 
Yes Yes Prevent conflict between incompatible land uses 
Yes Yes Ensure the development and investment in infrastructure is 
not prejudiced by inappropriate land uses 
Yes Yes Ensure that sufficient land is set aside for the long term 
residential and industrial needs of Portland 
Yes Yes New uses and development are encouraged to provide 
improved pedestrian and cycle paths between Portland’s outer 
areas, the CBD and the Portland Bay foreshore 
Yes Yes Focusing urban growth in and around existing townships 
Yes Yes To ensure a sufficient supply of serviced land is available for 
industrial development 
  Infrastructure 
Yes Yes Developing transport links based on the Shire’s air and rail 
networks and its location on a coastal highway 
Yes Yes To provide and maintain adequate and cost effective networks 
for the safe, orderly and efficient movement of people, goods 
and produce within and beyond the municipality 
Yes Yes To provide and maintain a functional system of traffic and 
parking facilities, in order to cater for the safe, orderly and 
efficient integration and movement of vehicles and pedestrians 
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Sustainability Evaluation Methods 
 
Chapter 7 appendix focuses on evaluating the land use scenarios and their respective 
models. Each model and their subsequent result(s) are compared to local, regional and 
state planning goals and objectives which are outlined in Chapters 3, 4, 5 and 6. 
The structure of this appendix includes: 
 A  literature review of evaluation techniques relevant to land use planning 
focusing on the strengths and weaknesses of each technique; 
 A discussion on the relative merits of each evaluation technique. 
 A review of international checklists and or programs that grew out of 
evaluation; techniques that are now used for evaluating environmental and 
sustainable planning outcomes; 
 A evaluation  of current sustainability of Hobsons Bay and Portland using the 
STAR Communities Rating System 
 A evaluation of the two scenarios “Continual Growth and Maximizing  the Rate 
Base” of sustainability for Hobsons Bay and Portland  using the STAR 
Communities Rating System 
Literature Review 
There are many methodologies available to conduct evaluations of sustainable 
development. The methodologies most applicable to urban planning include: 
 Environmental Impact Analysis 
 Cost Benefit Analysis (CBA)  and Cost Effective Analysis (CEA) and the 
respective  derivatives  
o The Planning Balance Sheet 
o The Goals Achievement Matrix; and 
 Multicriteria Analysis (MCA) 
A brief description for each of the three relevant evaluation models is listed below 
Environmental Impact Analysis 
Environmental Impact Assessment is a method where one evaluates the expected 
effects of a programme or development in order to allow adjustments to the program 
or development. Leroy asserts that Environmental Impact Assessments not only 
predict future effects, but also outline possible alternatives. (Lerory 2008)p12 
Consequently EIAs are also a tool that policy makers can use to weight up policy 
alternatives. The disadvantage of EIAs is that it is an extremely time consuming 
process. 
EIAs evolved from the US NEPA legislation of 1969 and were followed through 
Europe in the 1970’s and 1980’s. An EIA has six phases (screening; scoping the 
analysis; impact assessment; scrutiny; a decision phase; an implementation phase; and 
monitoring phase) 
Cost Benefit Analysis and Cost Effectiveness Analysis 
“Cost–benefit analysis is a practical way of assessing the desirability of projects, 
where it is important to take a long view (in the sense of looking at repercussions in 
413 
 
the further, as well as the nearer, future) and a wide view (in the sense of allowing for 
side effects of many kinds on many persons, industries, regions, etc.), i.e. it implies the 
enumeration and evaluation of all the relevant costs and benefits.” (Vance 2016)  
Figure 629 shows the five basis stages that are involved in a Cost Benefit Analysis. 
Figure 626 Five Basic Stages of Cost Benefit Analysis 
 
Source:(Vance 2016) 
“Cost Benefit Analysis was derived from the notion of economic accounting which was 
introduced in the 19th century by Jules Dupuit. These concepts were given a structure 
by the British economist Alfred Marshall and would eventually evolve into the 
methodology we know today as Cost Benefit Analysis”.(Crabbe 2008) 
“The practical development of Cost Benefit Analysis was driven by the US Federal 
Navigation Act of 1936. This act required the US Corp of Engineers to execute projects 
when the total benefits of the project outweighed the costs of the project. For this to 
happen the Corp of Engineers had to devise a systematic method for measuring and 
comparing costs and benefits for each respective project.”(Crabbe 2008) 
When comprehensive a CBA maximises welfare through a given distribution of 
income. The main disadvantage of a Cost Benefit Analysis is the allocation of costs 
and benefits over different factors that are not incorporated within the analysis.  Cost 
Effectiveness Analysis (CEA) are methods to determine whether the added value of a 
project, activity or programme outweighs its costs. 
“The main difference between CBA and CEA is that, in the analysis of cost 
effectiveness, one the (CBA) does not need to express the cost of the policy in monetary 
terms while the CEA proposes policy alternatives that achieve the policy at the lowest 
cost”. (Crabbe 2008) 
The Planning Balance Sheet 
 In land use planning the most widely used adaptations of cost benefit analysis are the 
Planning Balance Sheet (PBS) which Nathaniel Lichfield introduced in 1956 and the 
Goals Achievement Matrix (GAM) which was introduced by Maurice Hill in 1966. 
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“In the PBS Litchfield attempts to indicate the extent of all community impacts whether 
monetary or not. In the absence of monetary measures, physical units of measurement 
are used and the costs and benefits are included qualitatively.”(Sager 2003) 
An example of what a Planning Balance Sheet looks like is shown in Figure 630 
through 632. The PBS is the appraisal for the Western Corridor Transportation Study 
in Wellington New Zealand. In the report it stated that one of the evaluation tools 
required to be applied in the assessment of options for the Western Corridor 
Transportation Study is a Planning Balance Sheet (PBS).  The report outlines how the 
PBS established a framework of objectives and sub attributes and then scores and 
weights each item for each option.  The Wellington PBS examined and reviewed the 
results of the regional transport strategy relating to the following matters:  

assist economic and regional development; 
assist safety and personal security; 
improve access, mobility and network reliability; 
protect and promote public health; 
ensure environmental sustainability; and 
consider economic efficiency and affordability. 
Figure 627 Wellington Planning Balance Sheet 
 
Source:(Maunsell 2005) 
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Figure 628 Wellington Planning Balance Sheet cont. 
 
Source:(Maunsell 2005) 
Figure 629 Wellington Planning Sheet cont. 
 
Source:(Maunsell 2005) 
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Multicriteria Analysis 
Multi-criteria analysis (MCA) is a method for weighting up alternative options or 
scenarios against each other in order to arrive at the best alternative in a complex 
policy context.   Unlike cost benefit analysis the effects are not expressed in monetary 
terms but in measurement units that are determined by the nature of the effect (e.g. the 
reduction of greenhouse gas emissions is expressed in carbon dioxide equivalents). 
(Crabbe 2008) 
The main advantage of MCA is that it can be applied to increasingly more complex 
situations than the CBA. 
The main disadvantage is that the scores generated are not always based on clearly 
defined measures and occasionally lack transparency. 
Figure 633 shows a simple Multicriteria Analysis regarding the purchase of a house.  
Figure 630 Multicriteria Analysis 
 
Source:(Vance 2016) 
Goal Achievement Matrix 
Morris Hill presented the Goals Achievement Matrix (GAM) in 1966. In the 50 plus 
years since its introduction The GAM seems to have acquired status as the protypical 
weight-ranking technique, attractive to planner who do not feel at ease with economic 
reasoning.(Sager 2003)  
Figure 634 show two examples of the GAM. The first shows the matrix components 
with Figure 635 showing the scoring. 
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Figure 631 Goal Achievement Matrix 
 
Source:(Vance 2016) 
Figure 632 Goal Achievement Matrix 
 
Source: (Vance 2016) 
Hill (1985b:178) was of the opinion that the GAM, as well as the PBS, displays the 
distribution of costs and benefits of policy options and therefore enables multiple 
advocates to participate with citizen groups in civic deliberations, making the groups’ 
special needs known, and negotiating for projects the groups prefer. Nevertheless, he 
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was not quite satisfied with the GAM as a tool in participatory planning. In his view 
the technique was a better fit for centralised planning and for situations in which the 
role of the planners is to assist the decision-makers in developing central guidelines or 
policies, with the detailed planning being carried out on a decentralised basis. The 
reason is that participatory planning requires evaluative tools facilitating conflict 
resolution, and this is lacking in the GAM. 
 International Evaluation Guidelines or Programs 
A series of international guide lines or programs have been developed to improve or 
assist in developing or fostering sustainable urban development around the world. 
These programs provide public forums, training and training aids, ranking and 
accreditation services for specific activities undertaken by local and regional 
governments.  On one hand, it can be argued that the individual characteristics of each 
country, such as the climate and type of building stock, necessitate an individual 
sustainability rating tool for that country. The downside is that to varying degrees the 
rating tools for different countries are constructed on different parameters. (Reed 
2009) 
Each of these programs provides data which can be used in an urban planning 
evaluation framework. These programs have been developed from or are off shoots of 
the traditional evaluation methods that were listed earlier. 
The importance of sustainable development has been mooted for many years since the 
Bruntland Report (Bruntland, 1987) and has gathered momentum, partly as a result 
of major economic reports to governments in developed countries, such as the Stern 
Report to the government in the United Kingdom (Stern, 2005) and the Garnaut Report 
to the Australian Federal Government (Garnaut, 2007). Both reports, written by 
leading economists, concluded that a ‘business as usual ‘approach with respect of 
greenhouse gas emissions would lead to global economic and environmental 
catastrophe in the long term.(Reed 2009) 
Many of these tools measure sustainability of the built environment and have been 
developed to determine if any capacity exists for further development, or whether a 
development is sustainable, or whether progress is being made towards sustainable 
development. ‘Indicators’ are also an important part of the range of the tools available 
and relate mainly to parameters that can be measured to show trends or sudden changes 
in a particular condition 
 
It is generally accepted the current era of rating tools commenced in 1990 with the 
introduction of the BREEAM rating tool. This was followed by the French system HQE 
and then by the U.S. LEED in 2000. Further analysis of the evolution of rating systems 
into different countries is largely based on the initial rating systems [e.g., BREEAM 
(Netherlands), LEED (Emirates), and Green Star (South Africa)]. (Reed 2009) 
Figure 636 shows the list of the 32 sustainability rating tools by continent. The list is 
a summary of rating tools based on a global report of sustainability titled “A Greener 
Profession” and “Green Globes”. 
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Figure 633 32 of the Worlds Existing Sustainability Rating Tools 
 
Source:(Reed 2009) 
Figure 637 is a direct comparison of 11 rating tools based on fifteen different 
assessment criteria. The rating tools are sourced from throughout the world. A notable 
observation from the matrix confirms that every assessment criteria is considered by 
at least one rating tool, although importantly no single rating tool addresses all fifteen 
criteria. 
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Figure 634  A Broad Comparison of Rating Tools 
 
Source:(Reed 2009) 
 A brief summary on each rating tool that held the most relevance or applicability to 
evaluating the research simulation results is listed below. The tools reviewed each 
contained a form of calculator which could evaluate the results from each five year 
period from 2016 through to 2050. 
Get Started Move Forward!  (Symbio City, Sweden) 
Get Started Move Forward also known as Symbio City is the comprehensive program 
by the Swedish government to promote sustainable cities and towns. This includes 
training programmes, publications and training material and practical cooperation 
between Swedish municipalities and cities in developing countries.  
The Symbio City Approach requires a multidisciplinary approach to development 
which encompasses, economic, social and environmental dimensions. It uses variety 
of techniques such as: 
 Appreciative Inquiry; 
 SWOT analysis; 
 Force Field analysis; 
 STEEP analysis; and 
 Grid Analysis  
Symbio City can work on a block, neighbourhood or entire city level. (SKL 
International 2014) 
Neighbourhood Sustainability Framework and Assessment Kit (NSF) (New 
Zealand) 
The NSF and associated tools provide a framework for people and organisations 
wanting to improve the sustainability of neighbourhoods that they are planning, 
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retrofitting and managing. This framework is suitable for existing and new 
neighbourhood analysis only. 
The toolkit has five parts 
 An introduction; 
 The NSF which sets out the six areas critical to neighbourhoods and the 
characterises in each domain that indicate highly sustainable neighbourhoods; 
 A guide  to use  which tools for  each assessment procedure; 
 An observational tool that assesses buildings and structures in a 
neighbourhood through observed and measured data and scores. In this 
section data is weighted in sustainability bands. The NSF identifies core pre 
requisites fundamental to good neighbourhood outcomes. The observational 
tool is based on an Excel calculator. ; and 
 The resident self-report tool 
Source: (Beacon 2015) 
Comprehensive Assessment System for Built Environment Efficiency CASBEE 
(Japan) 
The Committee for the Development of an Environmental Performance Assessment 
Tool for Cities was launched in 2008 for the purpose of contributing to the 
improvement of city wide comprehensive environmental performance by developing 
and utilizing an environmental assessment tool tailored to cities, in which a framework 
for a city evaluation suitable for the era of the global environment could be studied. 
The assessment tool focuses on evaluating cities from two perspectives quality inside 
a city based on the triple bottom line perspectives of environmental, social and 
economic aspects, and environmental load emitted from a city in the external 
environmental. 
As shown in Figure 638 the major environmental assessment tools were initially 
developed to assess individual buildings. As the tools have progressed the scope of 
their analysis grew to neighbourhoods and eventually to entire cities.  The tools are 
based on sustainable development goals and ISO 37120 city services and quality of 
life indicators. 
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Figure 635 Scale of Analysis by various Environmental Assessment Tools 
 
Source:(Japan Sustainable Building  Consortium 2015) 
The basic sustainable goal principles are based on 17 sustainable goals with 169 
targets.  
ISO 37120 is a group of indicators for city services and the quality of life. The standard 
consists of 100 indicators including 46 core indicators and 54 supporting indicators. 
The 100 indicators are broken down in 17 themes or categories including the economy; 
education; energy; environment; finance; fire and emergency response; governance; 
health; recreation ; safety; shelter; solid  waste; telecommunication and innovation; 
transportation; urban planning ; wastewater and water and sanitation. 
Information is portrayed through a graphic interface which is shown in Figure 639. 
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Figure 636 CASBEE Graphic Interface. 
 
Source:(Japan Sustainable Building  Consortium 2015) 
The approach highlighted in CASBEE for Cities was used to develop the evaluation 
matrix used to evaluate the three scenarios. The CASBEE indicators are shown in the 
CASBEE appendix and formed part of the evaluation criteria. 
Green Star Communities National Framework (Australia) 
The Green Star Communities Framework contains a vision statement, a set of 
principles and a series of aspirations to guide and support the concept and development 
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of sustainable communities in Australia. Five principles drive the concept of Green 
Star communities: 
1. Enhanced liveability; 
2. Creating opportunities for economic prosperity; 
3. Fostering environmental responsibility; 
4. Embracing design excellence; and 
5. Demonstrating visionary leadership and strong governance 
Source:(Green Building Council Australia 2015) 
 Figure 640 shows the 38 areas where analysis is undertaken in the Green Star 
Communities program. 
Figure 637 Green Star Communities 38 Categories of Analysis 
 
Source:(Green Building Council Australia 2015) 
 
STAR Community Rating System (United States) 
The STAR Community rating system was released in 2012. The intent of the rating 
system was to help communities identify, validate and support the implementation of 
best practice to improving sustainable conditions. The system was developed using an 
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open consensus based process and integrates economic, environmental, and social 
aspects of sustainability, provides communities with a menu based system to 
customize their approach based on local conditions and priorities. The rating system 
is organized by goals, objectives and evaluation measures and is intended to align with 
local government processes and standard practice. The rating system framework is 
shown below as Figure 641. 
Figure 638 STAR Community Goals and Objectives 
 
Source:(Star Communities 2015)  
Figure 642 highlights the integration and linkages of the various concepts in the Star 
communities program.  
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Figure 639 Linkages of the Various Concepts in the Star Communities Program 
 
Source (Star Communities 2015) 
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Sustainable Rating System used for Scenario evaluation for 
Thesis 
The STAR Community Sustainability Rating System was used to evaluate the results 
from the scenario simulations on Hobsons Bay and Portland.  The rational for using 
this system over CASBEE for Cities; Symbio Cities; Neighbourhood Sustainability 
Framework / Assessment Kit; and Green Star Communities National Framework is 
based on the following: 
 CASBEE for cities software package and documentation will not be released 
for academic use in March 2017; 
 Symbio Cites has not released a software package and documentation package; 
 Neighbourhood Sustainability Framework and Assessment Kit is only 
applicable for neighbourhood analysis and not on a city wide basis; 
 Green Star Communities has released a software and documentation package 
but has not produced an index of communities using the software nor has it 
produced a rating table or scheme for the communities using the software. 
 Star Communities has: 
 Produced both software and documentation which is currently available in 
2016 for evaluation. 
 Star Communities has certified 20 communities as to the sustainability as 
illustrated in Figure 643 
 The Star Communities rating system is currently being used by over 50 
communities as shown in Figure 644. 
The STAR Community rating system is the first US and Canadian national 
certification program to recognize sustainable communities. 
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Figure 640 Communities using the STAR Rating System 
 
Source: (Star Communities 2015) 
 
Figure 641 The 50 Communities and Universities Using STAR Communities 
 
Source: (Star Communities 2015) 
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Figure 645 and 646 are screen grabs from the Star Communities Software program. 
Figure 645 shows the scoring interface for built environment section of the Star 
Communities software program. In the Description column it provides a brief 
description of each criteria that is being evaluated. 
Figure 646 is the scoring tables indicating the values and weighting for each action 
and objective. 
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Figure 642 Screen Grab Star Communities Built Environment Page 
 
Source:(Star Communities 2015)
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Figure 643 The scoring and weighting matric for the STAR evaluation system   
 
Source:(Star Communities 2015)
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Strengths and Weaknesses of the STAR Communities Rating 
System for use in Australia 
The STAR system is designed for the American and Canadian municipal and local 
government market. 
For it to be a truly useful tool outside of those two specific markets it needs to be 
adapted to meet the local environment in which it is going to operate. For each of the 
Seven Objectives a table has been developed to show each objective and sub objective; 
its relevance; the need for modification if any and what modifications needs to be 
undertaken to make it relevant for Australian conditions. Strength and Weakness tables 
are located at the beginning of each of the seven objectives. 
In using the STAR program for evaluating communities in Australia the software and 
its various criteria provide a rough indicator as to how sustainable the community on 
an international basis. 
The environmental standards in the United States and Australia are very similar and 
within these areas the standards in one country have applicable counterparts in the 
other so using the STAR community’s software to score Australian objectives will 
provide a valid answer which can be justified.  
Areas in which there is nonconformity between the Australian and American systems 
include: 
 The educational, health, community heath and health delivery systems; 
 Social Services; and 
 Poverty Prevention & Alleviation 
These matters in Australia are controlled at a state level and not on a municipal level. 
In Australia the data is collected and reported at either a regional or state level rather 
than at a local government level. 
Where Australian educational, health, community health or social health data is 
reported at the municipal or local government level it has been incorporated into the 
STAR Communities software to obtain a rating score for a respective objective. 
Objectives that required Australian educational, health, community health or social 
service data at the municipal or local government level and which was not available 
were graded as not fulling the criteria for the objective. This resulted in the arbitrary 
action of giving the objective no points. This action had the effect undervaluing the 
Hobson Bay scores in the areas of Economy & Jobs; Education, Arts & Community; 
Equity & Empowerment and Health & Safety; 
The respective strengths and weakness regarding the scoring methodology for each of 
the eight STAR Communities objectives (Built Environment; Climate & Energy; 
Economy & Jobs; Education, Arts & Community; Equity & Empowerment; Health & 
Safety; Natural Systems and Innovation & Process) is contained in the Evaluation 
Methods appendix. 
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Hobson’s Bay 2016  
Current Sustainability Evaluation of Hobson’s Bay 
An evaluation using the STAR rating system was untaken to establish the current level 
of sustainability for Hobson’s Bay. The results from this first sustainable audit will be 
then compared to the findings for each of the two respective scenarios. 
The findings will provide quantifiable results as to impacts of proposed residential and 
commercial changes on the urban landscape. Establishing the base ranking is critical 
to determining the impact of development on the landscape. 
The eight rating or goal areas used in the sustainable audit are: 
Table 32 STAR Community Objectives 
Rating Area Description Number of 
Points 
in index 
Hobson’s Bay 
Built Environment Achieve liability choice and access 
for all where people live, work and 
play 
100 86 
Climate & Energy Reduce climate impacts through 
adaptation and mitigation efforts and 
increase resource efficiency 
100 74.5 
Economy  & jobs Create equitably shared prosperity 
and access to quality jobs 
100 50.4 
Education, Arts & 
Community 
Empower vibrant, educated, 
connected, and diverse communities 
70 30.6 
Equity & 
Empowerment 
Ensure equity, inclusion, and access 
to opportunity for all citizens 
100 49.7 
Health & Safety Strengthen communities to be 
healthy, resilient and safe places for 
residents and businesses 
100 43.3 
Natural Systems Protect and restore the natural 
resource base upon which life 
depends 
100 71.2 
Innovation & 
Process 
Supports the evolution of 
sustainability practice by recognizing 
best practices and processes, 
exemplary performance, innovation, 
and collaboration in areas of regional 
priority 
50 25 
Total  720 434.5 
Source: (Star Communities 2015). 
Strength and Weaknesses in Hobson’s Bay Built Environment 
Scoring Methodology 
The Built Environment has 7 separate objectives that comprise the Built Environment 
Table 1 lists each objective and sub-objective; its relevance; need for modification and 
what modifications needs to be undertaken to make it relevant for Australian 
conditions. 
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Table 33 Built Environment Current Relevance and Modifications for Use in 
Australia 
 
 
Hobson’s Bay Built Environment 
The 7 Objectives in the Built Environment Goal Area evaluate community development patterns, 
livability, and design characteristics, with emphasis on access and choice for all residents 
regardless of income: 
 
 BE-3: Compact & Complete Communities promotes pedestrian-scaled, mixed-use 
development in high-density areas that support transit.  
 BE-4: Housing Affordability measures location efficiency through the combined costs 
of housing and transportation and encourages affordable housing in areas where 
transportation costs are already low due to transit accessibility. 
 BE-7: Transportation Choices provides the direct measure of transportation 
alternatives, affordability, and safety for pedestrians and bicyclists (Star Communities 
2015). 
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The Built Environment Goal Area addresses other types of infrastructure, such the provision of 
clean drinking water, waste water, and storm water in BE-2: Community Water Systems: 
 
 BE-5: Infill & Redevelopment analyses the distribution of water and sewer 
infrastructure to encourage efficient use and reuse of land.  
 BE-6: Public Spaces promotes accessibility to abundant, well- designed parks, 
greenways, and other public spaces. 
 BE-1: Ambient Noise & Light encourages community lighting systems to protect 
viewing of the night sky and residents from excessive noise.(Star Communities 
2015). 
 
Table 34  STAR Communities Built Environment Objectives 
 
Source: (Star Communities 2015). 
Discussion on Hobson’s Bay Build Environment Ratings 
The 7 Built Environment objectives scored an overall score of 86 out of 100 available 
points. Hobson’s Bay scored the maximum allowable score in 5 categories 
(Community Water systems; Compact & Community Communities; Infill & 
Redevelopment; Public Spaces; and Transportation choices). 
Hobson’s Bay is a mature well developed community with limited opportunities for 
residential or commercial expansion. Hobsons Bay has only 970 land parcels available 
for development in the municipality.  
The International Demographia International Housing Affordability Survey stated 
“Sydney and Melbourne are right at the top of the most unaffordable locations in the 
world.” “Sydney was the second least affordable location of all the 86 major markets 
with Melbourne ranked the fourth least affordable surveyed” (NEWS.COM.AU 2016). 
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Weekly household housing and transportation costs as reported by ASIC can represent 
between 30 to 44% of total household budgets (Australian  Securities  and Investments 
Commission 2016). This budget trend has been forecast to continue by ASIC. 
BE‐1 Built Environment Sub‐Objectives 
Each objective is comprised of a series of sub-objectives. For Objective 1 Ambient 
Noise & light there are 3 sub-objective each with their own individual rating or 
potential score. The 3 sub objectives that comprise Objective 1 are listed below. 
 
Table 35  Hobson’s Bay BE-1 Sub-Objectives Score 
 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Noise points are awarded with it can be demonstrated that daytime ambient noise levels 
do not exceed 70dBa in commercial areas 
Light in the Community Show progress toward locally identified key light target for light 
glare and / or light trespass 
Light in the Night Sky Achieve a sky glow at or below in the Bortle Dark-sky Scale where 
the Milky Way or Southern Sky’s is still visible in residential areas 
 
Rationale for Points Awarded 
Ambient noise in Hobson’s Bay is below 70dBA. Full points awarded 
Light in the Community; Hobson’s Bay has no program for the identification and targets 
for ambient light targets. No points awarded 
Light in the Night Sky Southern skies are visible in residential areas Full Points awarded 
BE‐2 Community Water Systems 
The Community Water Systems objective is comprised of four sub objectives which are 
listed below. 
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Table 36  Hobson’s Bay BE-2 Sub-Objectives Score 
Name Description Outcome 
Factor 
100% 
Points Factor BE- 2 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
BE -2 Drinking Water Quality + 
Option A 
  20% 3 3 
 Drinking Water Quality + 
Option B 
  15% 3 3 
 1 ,Bonus   5% 0.08 0.0 
 Secure Water Supply   25% 3.75 3.75 
 Safe Wastewater 
Management 
  25% 3.75 3.75 
 Safe Storm water 
Management 
  25% 3.75 3.75 
Total   15 100% 15 15 
Source: (Star Communities 2015). 
 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Drinking Water Quality Demonstrate that the community is not in violation of EPA’s 
5% standard for coliform bacteria in water pipes and Demonstrate that the water 
supplied to residents is not in violation of RPA standards for turbidity and water 
pathogens  
Secure Water Supply Demonstrate that the height of the water table for subsurface 
aquifers has been stable or rising and demonstrate that the height of surface waters is 
within the range to meet expected demand for the next 5 years or is rising  
Safe Wastewater Management: Demonstrate that all publicly owned treatment works 
(POTWs) are in compliance with EPA effluent guidelines permits and Part 2: Demonstrate 
that existing industrial dischargers are in compliance with EPA permits  
 
Safe Storm water Management: National Pollutant Discharge Elimination System 
(NPDES) permit(s) have been obtained prior to discharging storm water 
 
Rationale for Points Awarded 
Drinking Water Quality complies with water standards Full points awarded 
Secure Water Supply complies with water standards Full points awarded 
Safe Wastewater Management complies with water standards Full points awarded 
Safe Storm water Management complies with water standards Full points 
awarded  
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BE‐3 Compact & Complete Communities 
The Compact & Complete Communities objective is comprised of 4 sub objectives 
which are listed below. 
Table 37  Hobsons Bay BE-3 Sub-Objectives Score 
Name Description Outcome 
Factor 
100% 
Points Factor BE- 3 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
BE -3 Density, Destinations, and 
Transit 
  50% 10 10 
 Walkability   15% 3 3 
 Design   15% 3 3 
 Affordable Housing   20% 4 4 
Total   20 100% 20 20 
Source: (Star Communities 2015). 
 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below. 
Definitions 
Density, Destinations, and Transit 
Demonstrate that each area achieves the following thresholds: Residential Density: 
• Average of at least 12 dwelling units per acre within a /4-mile walk distance of 
bus or streetcar stops, and within 2-mile walk distance of bus rapid transit 
stops, light or heavy rail stations, or ferry terminals 
• Average of a least 7 dwelling units per acre within the rest of the area boundary  
• Employment Density: 25 jobs per hectare 
• Diverse Uses: At least 7 diverse uses present 
• Transit Availability: At least 60 weekday trips and 40 
weekend trips 
Walkability 
Demonstrate that each area achieves the following thresholds: 
• 90% of roadways contain sidewalks on both sides 
• 100% of crosswalks are ADA accessible 
• 60% of block faces contain street trees at no more than 40 feet intervals 
• 70% of roadways are designed for a travel speed of no more than 25 mph 
• Minimum intersection density of 90 intersections per square mile 
Design 
Demonstrate that each area achieves the following thresholds: 
• 80% of front building setbacks along primarily single-family residential blocks 
are not more than 25 feet from the property line 
• 80% of front building setbacks along primarily commercial blocks are not 
more than 10 feet from the property line 
439 
 
• 40% of primarily commercial blocks have ground floor street frontages free from 
blank walls and loading docks, and do not have structured or surface parking as the 
principal land use along the street 
Affordable Housing 
Demonstrate that each area achieves at least 2 of the following 
thresholds: 
• 10% of total residential units are affordable 
• 10% of residential units built or substantially rehabilitated within the last 3 years 
are dedicated as subsidized affordable housing 
• Some of the dedicated long-term affordable housing units are deeply subsidized or 
deeply affordable for very and extremely-low income households 
 
Rationale for Points Awarded 
Density, Destinations, and Transit complies with standards Full points 
awarded 
Walkability complies with standards Full points awarded 
Design complies with standards Full points awarded 
Affordable Housing complies with standards Full points awarded 
BE‐4 Housing Affordability 
The Housing Affordability objective is comprised of 4 sub objectives which are listed 
below. 
 
Table 38  Hobson’s Bay BE-4 Sub-Objective Score 
Name Description Outcome 
Factor 
100% 
Points Factor BE- 4 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
BE -4 Housing and Transportation 
Costs 
  40% 6 0 
 Affordable Housing 
Production 
  30% 4.5 0 
 Affordable Housing 
Preservation 
  30% 4.5 4.5 
Total   15 100% 15 4.5 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Housing and Transportation Costs 
Part 1: Demonstrate that there are at least 80% of Census block groups where a household 
earning the Area Median Income (AMI) would spend less than 45% on housing and 
transportation combined [Partial credit available] 
--AND-- 
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Part 2: Demonstrate that there are at least 60% of Census block groups where a household 
earning 80% AMI would spend less than 45% on housing and transportation combined 
Affordable Housing Production 
Option A: Achieve targets for creation of new affordable housing units identified in a locally 
adopted comprehensive housing strategy 
--OR-- 
Option B: Demonstrate that 10% of residential units built or substantially rehabilitated in 
the past 3 years in the community's Compact & Complete Centers (CCCs) are dedicated as 
subsidized affordable housing 
 
Affordable Housing Preservation 
Demonstrate no more than 5% loss of subsidized affordable housing units due to expiring 
subsidies in the past 3 years 
 
Rationale for Points Awarded 
Housing and Transportation Costs data shows that less than 80% of the census blocks 
are spending less than 45% on housing and transportation combined does not comply 
with the standard no points are awarded 
Affordable Housing Production complies Hobson’s Bay has an Affordable housing 
strategy but this Strategy has not been implemented less than 10% residential units 
built are dedicated as subsidized affordable housing does not comply with the standard 
no points are awarded 
Affordable Housing Preservation complies with standards though the state housing 
commission Full points awarded 
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BE‐5 Infill & Redevelopment 
The Infill & Redevelopment objective is comprised of 2 sub objectives which are 
listed below. 
Table 39 Hobsons Bay BE-5 sub objective score 
 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Infill Development 
Option A: Increase the percentage of new development in locally designated infill and 
redevelopment areas 
--OR-- 
Option B: Increase the percentage of new development located on infill sites that were 
previously developed, brownfield, and/or greyfield sites 
 
Existing Infrastructure 
Demonstrate that at least 75% of new housing units in the past 3 years utilized existing water 
and sewer mains and did not require extending or widening public roadways  
 
Rationale for Points Awarded 
Infill Development complies with standards Full points awarded 
Existing Infrastructure complies with standards Full points awarded 
   
442 
 
BE‐6 Public Space 
The Public Space objective is comprised of four sub objectives which are listed 
below. 
Table 40  Hobson’s Bay BE-6 Sub-Objective Score 
Name Description Output 
Factor 
100% 
Points Factor BE- 6 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
BE -6 Acreage   30% 4.5 4.5 
 Proximity   30% 4.5 4.5 
 Connectivity   30% 4.5 4.5 
 Use and Satisfaction   10% 1.5 1.5 
Total   15 100% 15 15 
 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Acreage 
Provide ample parkland based on population density as follows: 
• High: 6.8 acres per 1,000 residents 
• Intermediate-High: 7.3 acres per 1,000 residents 
• Intermediate-Low: 13.5 acres per 1,000 residents 
• Low: 20.3 acres per 1,000 residents 
 
Proximity 
Demonstrate that housing units in the community are located within a 2-mile walk distance 
of a public space or park based on population density as follows: 
• High or Intermediate-High: 85% 
• Intermediate-Low or Low: 70% 
 
Connectivity 
Demonstrate that 90% of households are located within 3 miles of an off-road trail  
 
Use and Satisfaction 
Option A: Demonstrate that 66% or more of surveyed residents visit a park at least once a 
year 
--OR-- 
Option B: Demonstrate that 66% or more of surveyed residents respond favorably regarding 
the quality of the community's public space and park system 
 
Rationale for Points Awarded 
Acreage complies with standards Full points awarded 
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Proximity complies with standards Full points awarded 
Connectivity complies with standards Full points awarded  
Use and Satisfaction complies with standards Full points awarded 
BE‐7 Transportation Choices 
The Transportation Choice objective is comprised of 3 sub objectives which are 
listed below. 
Table 41  Hobson’s Bay BE-7 Sub-Objectives Score 
 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Mode Split 
Achieve the following thresholds for journey-to-work trips: 
• Drive alone maximum: 60% 
• Bike + Walk + Transit minimum: 25% 
• Bike + Walk minimum: 5% 
 
Transportation Affordability 
Show that at least 50% of households in the jurisdiction are estimated to spend less than 15% 
of income on transportation costs 
 
Transportation Safety 
Demonstrate that pedestrian and bicyclist fatalities are making incremental progress towards 
zero fatalities by 2040  
 
Rationale for Points Awarded 
Mode Split complies with standards Full points awarded 
Transportation Affordability complies with standards Full points awarded 
Transportation Safety complies with standards Full points awarded 
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Climate and Energy 
Strength and Weaknesses in Hobson’s Bay Climate and Energy 
Scoring Methodology 
The Climate and Energy Objective has seven separate objectives that comprise the 
Built Environment. Table 11 lists each objective and sub-objective; its relevance; need 
for modification and what modifications needs to be undertaken to make it relevant for 
Australian conditions. 
Table 42  Climate and Energy Current Relevance and Modifications for Use in 
Australia 
 
Climate and Energy 
“The 7 Objectives in STAR's Climate & Energy Goal Area aim to reduce climate impacts and 
increase resource efficiency in order to create safer and healthier communities.  
• CE-1: Climate Adaptation and CE-2: Greenhouse Gas Mitigation are both critical to 
achieving reductions in harmful climate impacts and promote monetary and resource 
savings through decreased energy, water, and materials use” (Star Communities 2015). 
 
“Most of the Objectives in Climate & Energy focus on achieving incremental increases in 
resource efficiency. 
• Through its ambitious waste reduction targets, CE-7: Waste Minimization rewards 
communities for efforts to reduce, reuse, and recycle materials. CE-4: Industrial Sector 
Resource Efficiency, CE-5: Resource Efficient Buildings, and CE-6: Resource Efficient 
Public Infrastructure encourage communities to reduce energy and water consumption 
over time. CE-5: Resource Efficient Buildings also provides credit to communities that 
demonstrate increases in the number of certified green buildings. 
• CE-3: Greening the Energy Supply complements the other Objectives in the Goal Area 
by addressing the energy sources for the transportation sector and the community's 
electrical power supply” (Star Communities 2015). 
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Table 43  STAR Communities Climate and Energy Objectives 
Objective 
Number 
Objectives Title and Purpose Available 
points 
Hobson’s Bay 
Points 
CE-1 Climate Adaptation: Strengthen the resilience of  
communities to climate change impacts on built, 
natural, economic and social systems 
15 10.5 
CE-2 Greenhouse Gas Mitigation: Achieve greenhouse 
gas  emissions reductions through the community 
20 20 
CE-3 Greening the Energy Supply: Transition the local 
energy supply for both transportation and non-
mobile sources toward the use of renewable, less 
carbon intensive, and less toxic  alternatives 
15 10 
CE-4 Industrial Sector Resource Efficiency: Minimize 
resource use and demand in the industrial sector as 
a means to mitigate greenhouse gas emissions and 
conserve water 
10 0 
CE-5 Resource Efficient Buildings: improve the energy 
and water efficiency of the community’s  residential, 
commercial and institutional building stock 
15 9 
CE-6 Resource Efficient Public Infrastructure: 
Minimize  resource use  and demand in local public  
infrastructure  as a  means to mitigate greenhouse  
gas emissions and conserve water 
10 10 
CE-7 Waste Minimization: reduced and reuse material 
waste produced in the community 
15 15 
Total Credit, Goal Area 100 74.5 
Source: (Star Communities 2015). 
Discussion Hobson’s Bay Climate and Energy Objectives 
The 7 Hobson’s Bay Climate & Energy Objectives scored an overall score of 74.5 out 
of 100 available points. Hobson’s Bay scored the maximum allowable score in 4 
categories (Climate Adaptation, Green House Mitigation, Resource Efficient Public 
Infrastructure, and Infill and Waste Minimization). 
The 4 Climate & Energy objectives that did not receive the maximum available score 
were: Green the Energy Supply, Industrial Sector Resource Efficiency, Water 
Efficiency, and Resource Efficient Buildings.  
Green the Energy Supply in Victoria will be difficult for the short to medium term. 
The primary energy source for the generation of electricity in the State of Victoria is 
brown coal - one of the largest contributors to Australia's total domestic greenhouse 
gas emissions and a source of huge controversy for the country. Australia is one the 
highest polluters of greenhouse gas per capita in the world. Brown coal is used for the 
generation of approximately 85% of Victoria's household, commercial and industrial 
electricity consumption (Wikipedia 2016). 
The reliance on brown coal generated commercial energy impacted on the Industrial 
Sector Resource Efficiency objective and on the energy efficiency rating which 
Hobson’s Bay received. This rating will not change until the State of Victoria changes 
brown coal electricity generation to clearer alternative forms of electricity generation. 
Water Efficiency in Victoria’s Industrial sector is also changing as the Victoria 
economy transitions from heavy industry to a broad based service industry economy. 
In Hobsons Bay examples of industrial transition include the closure of the Toyota 
automotive plan. 
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New residential and commercial buildings in Hobson’s Bay reflect the concepts of 
Resource Efficient Buildings. Since 2010 some 3,376 (1,280 residential dwelling and 
2,096 commercial / industrial) structures have been constructed in Hobson’s Bay using 
the concepts of resource efficient buildings (iD Consulting 2014). 
CE ‐1 Climate Adaptation 
The Climate Adaption objective is comprised of 1 sub-objective which is listed below. 
Table 44 Hobson’s Bay CE-1 Sub Objective Score 
 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Vulnerability Reduction 
Demonstrate a measurable reduction in vulnerability in each of the 4 core areas 
identified locally  
 
Rationale for Points Awarded 
Vulnerability Reduction complies with standards Full points awarded 
 
CE‐2 Greenhouse Gas Mitigation 
The Greenhouse Gas Mitigation objective is comprised of 1 sub objective which is 
listed below. 
Table 45  Hobsons Bay CE-2 Sub-Objectives Score 
 
Source: (Star Communities 2015). 
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To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Greenhouse Gas Emissions Reductions 
Demonstrate incremental progress towards achieving an 80% reduction in community-wide 
greenhouse gas (GHG) emissions by 2050  
 
Green Vehicles 
Demonstrate increased ownership of alternative fuel vehicles by residents over time 
--AND— 
Part 2: Demonstrate increased ownership of fuel-efficient vehicles by residents over time 
Electrical Energy Supply 
Demonstrate that the community receives a portion of its overall energy supply from 
renewable energy sources  
 
Rationale for Points Awarded 
Greenhouse Gas Emissions Reductions complies with standards Full points 
awarded 
Green Vehicles complies with standards Full points awarded 
Electrical Energy Supply complies with standards Full points awarded 
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CE‐3 Green the Energy Supply 
The Green the Energy Supply objective is comprised of 2 sub-objectives with 1 
objective having an option with a bonus point mechanism these options are listed 
below. 
Table 46  Hobson’s Bay CE-3 sub objective score 
Name Description Output 
Factor 
70% 
Points Factor CE-3 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
CE -3 Green Vehicles   45% 4.7 4.7 
 Green Vehicles + bonus   5% 0.5 0 
 Electrical Energy Supply   50% 5.3 5.3 
Total   15 100% 10.5 10 
 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Green Vehicles 
Part 1: Demonstrate increased ownership of alternative fuel vehicles by residents over 
time 
--AND— 
Part 2: Demonstrate increased ownership of fuel-efficient vehicles by residents over time 
Electrical Energy Supply 
Demonstrate that the community receives a portion of its overall energy supply from 
renewable energy sources  
 
Rationale for Points Awarded 
Green Vehicles complies with standards Full points awarded 
Electrical Energy Supply complies with standards Full points awarded 
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CE‐4 Industrial Sector Resource Efficiency 
The Industrial Sector Resource Efficiency objective is comprised of 2 sub-objectives 
which are listed below. 
Table 47  Hobson’s Bay CE-4 Sub-Objective Score 
Name Description Output 
Factor 
100% 
Points Factor CE-4 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
CE -4 Energy Efficiency   70% 7 0 
 Water Efficiency   30% 3 0 
Total   10 100% 10 0 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Energy Efficiency 
Demonstrate incremental progress towards achieving an 80% reduction by 2050 in 
the energy use of industrial sector operations  
 
Water Efficiency 
Demonstrate incremental progress towards achieving an 80% reduction by 2050 in 
the water use of industrial sector operations 
 
Rationale for Points Awarded 
Energy Efficiency does not comply with standards. Australia has targets only to 2030 
has No points awarded 
Water Efficiency does not comply with standards. Australia has targets only to 2030 
has No points awarded 
  
450 
 
 
CE‐ 5 Resource Efficient Buildings  
The Resource Efficient Buildings objective is comprised of 3 sub-objectives which are 
listed below. 
Table 48 Hobsons Bay CE-5 Sub-Objectives Score 
Name Description Output 
Factor 
100% 
Points Factor CE-5 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
CE -5 Energy Efficiency   40% 6 0 
 Water Efficiency   40% 6 6 
 Green-Certified Building 
Stock 
  20% 3 3 
Total   15 100% 15 9 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Energy Efficiency 
Demonstrate incremental progress towards achieving an 80% reduction by 2050 in the 
energy use intensity of the community's building stock  
Water Efficiency 
Demonstrate incremental progress towards achieving an 80% reduction by 2050 in the 
water use intensity of the community's building stock  
 
Green-Certified Building Stock 
Part 1: Increase over time the percentage of non-residential buildings achieving 
certification in STAR-qualifying comprehensive green building programs 
--AND-- 
Part 2: Increase over time the percentage of residential units achieving certification in STAR-
qualifying comprehensive green building programs 
 
Rationale for Points Awarded 
Energy Efficiency does not comply with standards. Australia has targets only to 
2030. No points awarded 
Water Efficiency does comply with standards. Australia has targets only to 2030. 
Full points awarded 
Green-Certified Building Stock complies with standards. Full points awarded 
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CE‐6 Energy Efficient Public Infrastructure 
The Energy Efficient Public Infrastructure objective is comprised of two sub 
objectives which are listed below. 
Table 49  Hobson’s Bay CE-6 Sub-Objective Score 
Name Description Output 
Factor 
100% 
Points Factor CE-6 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
CE -6 Energy Efficiency   70% 7 7 
 Water Efficiency   30% 3 3 
Total   10 100% 10 10 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Energy Efficiency 
Demonstrate incremental progress towards achieving an 80% reduction by 2050 in energy 
use by selected public infrastructure  
 
Water Efficiency 
Demonstrate incremental progress towards achieving an 80% reduction by 2050 in water 
use by selected public infrastructure  
 
Rationale for Points Awarded 
Energy Efficiency Full points awarded 
Water Efficiency Full points awarded 
 
CE‐7 Waste Minimization 
The Waste Minimization objective is comprised of 1 sub-objective which is listed 
below. 
Table 50  Hobson’s Bay CE-6 Sub-Objective Score 
Name Description Output 
Factor 
100% 
Points Factor CE-7 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
CE -7 Total Solid Waste   100% 15 15 
Total   15  15 15 
Source: (Star Communities 2015). 
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To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Total Solid Waste 
Demonstrate incremental progress towards achieving a 100% reduction by 2050 in total 
solid waste generated within the jurisdiction that is disposed of via landfill, waste-to-
energy facility, or incinerator  
Rationale for Points Awarded 
Total Solid Waste complies Full points awarded 
Economy and Jobs 
Strength and Weaknesses in Hobson’s Bay Economy and Jobs 
Scoring Methodology 
The Economy and Jobs Objective has 7 separate objectives that comprise the Built 
Environment. Table 20 lists each objective and sub-objective; its relevance; needs for 
modification and what modifications need to be undertaken to make it relevant for 
Australian conditions. 
Table 51 Economy & Jobs Current Relevance and Modifications for Use In Australia 
Name Description Relevance Need To 
Modify 
Data 
Required 
Economy & Jobs     
Business Retention & Development 
 Vulnerability Reduction Y N No Data is 
available 
 Annual Sales Y N No Data is 
available 
 Employment Y Y Data is available 
Green Market Development 
 Community Resource Efficiency Y N No Data is 
available 
 Green-Certified Building Stock Y N Data is available 
 Renewable Energy Use Y N Data is available 
 Green Vehicles Y N Data is available 
Local Economy 
 Community Self Reliance Y N Data is available 
 Local Financial Institution Deposits Y N No data at LGA 
level 
Quality Jobs & Living Wages 
 Median Household income Y N Data is available 
 Living Wages Y N Data is available 
Targeted Industry Development 
 Target Industry Businesses Y N No time series data 
 Target Industry Sales Y N No time series data 
 Target Industry Employment Y N Data is available 
Workforce Readiness 
 Trained Workforce Y N Data is available 
 Workforce Mobility Y N Data is available 
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Economy and Jobs 
“The six Objectives of STAR's Economy & Jobs Goal Area work together to promote 
equitably shared prosperity and access to quality jobs.  
• For example, EJ-1: Business Retention & Development and EJ-3: Local Economy both 
focus on supporting existing businesses within the community to retain workers and 
drive expansion to create a self-reliant local economy” (Star Communities 2015). 
 
“Recognizing that a robust local economy also needs to attract and incubate new businesses. 
• EJ-5:Targeted Industry Development and EJ-2: Green Market Development seek to 
fortify existing industry clusters and promote emerging green industries that protect 
the environment while strengthening and diversifying the local economy.”(Star 
Communities 2015). 
• EJ-6: Workforce Readiness recognizes the importance of a skilled workforce to fulfil 
local business needs and take advantage of available job opportunities, while EJ-4: 
Quality Jobs & Living Wages evaluates workers' quality of life through increased 
household income and living wages” (Star Communities 2015). 
 
Table 52  Star Communities Economy and Jobs Objectives 
Objective 
Number 
Objectives Title and Purpose Available 
points 
Hobson’s Bay 
Points 
EJ-1 Business Retention & Development: Foster 
economic prosperity and stability by retaining and 
expanding businesses  with support from the 
business community 
20 6.7 
EJ-2 Green Market Development: Increase overall 
market demand for products and services that 
protect the environment 
15 7.8 
EJ-3 Local Economy: Create an increasingly self-reliant 
community through a robust local economy with 
benefits shared  by all 
15 5.3 
EJ-4 Quality Jobs & Living Wages: Expand job 
opportunities that  support upward economic 
mobility and provide  sufficient wages so that 
working people and their  families can afford a 
decent standard of living 
20 20 
EJ-5 Targeted Industry Development: increase local 
competitiveness by strengthening networks of  
businesses, suppliers, and associated institutions 
15 0 
EJ-6 Workforce Readiness: Prepare the workforce for  
successful employment through increasing 
attainment of post-secondary education and 
improving outcomes of workforce development 
programs 
15 8.6 
Total Credit, Goal Area 100 50.4 
Source: (Star Communities 2015). 
Discussion Hobson’s Bay Economy and Jobs Objectives 
The 6 Hobson’s Bay Economy and Jobs Objectives scored an overall score of 50.4 out 
of 100 available points. Hobson’s Bay scored the maximum allowable score in only 1 
category Quality Jobs & Living Wages. The Business Retention and Development 
objective saw Hobson Bay in 2016 have 6,673 businesses operating across 20 
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industrial categories. The economic landscape is changing from manufacturing to 
service based economy. The area that has seen the greatest reduction in the number of 
businesses has been in the manufacturing sector. The goal of the Business Retention 
and Development Objective is to maintain and grow the Hobson’s Bay business 
community. Under the current economic climate only partial points can be awarded as 
major manufacturing businesses are closing or relocating to other areas in the 
metropolitan Melbourne area. The relocation of business out of the Hobson’s Bay 
highlights that the value of land current being used for industrial purposes is in fact 
more valuable for residential purposes. Commercial organizations in Hobson’s Bay 
are now relocating out of Hobson’s Bay and redeveloping their Hobson’s Bay facilities 
into residential development.  
The Green Market Development objective and its 4 sub objectives is only being 
partially met at the present time. In Australia the motoring public prefers diesel 
powered automobiles over green or hybrid vehicles. This trend will continue until the 
availability and choice of green vehicles improves. 
Hobson’s Bay in 2016 is developing a policy on the use and efficiency of community 
resources. Hobson’s Bay will garner points once this initiative come to fruition.  
The Local Financial Institutions Deposits objective did not receive a score as the 
information was not publicly available. Once this information is available for public 
access the objective will garner points. 
Hobson’s Bay will release an industrial strategy in 2017 which in part will provide 
answers for the targeted industry development objective. The strategy will outline 
which industries Hobson’s Bay wants to attract and retain including the long term 
employment and financial viability of each industrial sector. 
EJ‐1 Business Retention & Development 
The Business Retention & Development objective is comprised of 3 sub-objectives 
which are listed below. 
Table 53  Hobsons Bay EJ-1 Sub-Objective Score 
Name Description Output 
Factor 
100% 
Points Factor EJ -1 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
EJ -1 Businesses   33% 6.7 0 
 Annual Sales   33.3% 6.7 0 
 Employment   33.3% 6.7 6.7 
Total   20 100% 20 6.7 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Businesses 
Option A: Demonstrate an increased number of business establishments in the 
county over time 
--OR-- 
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Option B: Demonstrate an increased number of business establishments in the 
municipality over time 
 
Annual Sales 
Demonstrate an increase in annual sales from businesses located in the jurisdiction over 
time 
 
Employment 
Part 1: Demonstrate an increase in the percentage of residents employed over time 
--AND-- 
Part 2: Demonstrate a decrease in the unemployment rate of residents over time  
 
Rationale for Points Awarded 
Businesses does not complies with standards. In its current form The Census of 
Business is not a time series census which shows the growth of business over long 
time periods No points awarded. 
Annual Sales In its current form The Census of Business is not a time series census 
which shows the growth of business over long time periods No points awarded. 
Employment complies Full points awarded 
EJ‐2 Green Market Development 
The Business Retention & Development objective is comprised of 4 sub-objectives 
which are listed below. 
Table 54 Hobson’s Bay EJ-2 Sub-Objective Score 
Name Description Output 
Factor 
100% 
Points Factor EJ -2 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
EJ -2 Community Resource 
Efficiency 
  25% 2.6 0 
 Green-Certified Building 
Stock 
  25% 2.6 2.6 
 Renewable Energy Use   25% 2.6 2.6 
 Green Vehicles   25% 2.6 2.6 
Total   15 100% 15 7.8 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Community Resource Efficiency 
Demonstrate decreased greenhouse gas (GHG) intensity over time 
 
Green-Certified Building Stock 
Part 1: Increase over time the percentage of non-residential buildings achieving 
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certification in STAR-qualifying comprehensive green building programs 
--AND-- 
Part 2: Increase over time the percentage of residential units achieving 
certification in STAR-qualifying comprehensive green building programs 
 
Renewable Energy Use 
Demonstrate an increased number of renewable energy certificates (RECs) purchased by 
residents annually 
 
Green Vehicles 
Part 1: Demonstrate increased ownership of alternative fuel vehicles by 
residents over time 
--AND-- 
Part 2: Demonstrate increased ownership of fuel-efficient 
vehicles by residents over time [Partial credit available] 
 
Rationale for Points Awarded 
Community Resource Efficiency does not complies with standards currently 
Hobson Bay does not have a mechanism to show yearly GHG reduction on a local 
government level No points awarded 
Green-Certified Building Stock complies with standards Full point 
awarded 
Renewable Energy Use  complies with standards Australia’s residential 
market is one of the largest home markets for the generation of power and 
supplying that  power  back into the commercial electricity grid in the world  
Full points awarded 
Green Vehicles complies with standards Hybrid and electric cars are on the 
increase Full points awarded 
EJ‐3 Local Economy 
The Business Retention & Development objective is comprised of 2 sub-objectives 
which are listed below. 
Table 55  Hobson’s Bay EJ-3 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor EJ -3 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
EJ -3 Community Self-Reliance   50% 5.3 5.3 
 Local Financial Institution 
Deposits 
  50% 5.3 0 
Total   15  10.6 5.3 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
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Definitions 
Community Self-Reliance 
Demonstrate that 50% of import sectors have increasing location 
quotients over the past 3 years 
 
Local Financial Institution   Deposits 
Increase the total funds deposited in locally owned and operated financial institutions 
over time 
 
Rationale for Points Awarded 
Community Self-Reliance complies with standards Full points awarded 
Local Financial Institution Deposits does not complies with standards No data 
availability 
EJ‐4 Quality Jobs & Living Wages 
 
The Quality Jobs & Living Wages objective is comprised of 2 sub-objectives that are 
listed below. 
Table 56  Hobson’s Bay EJ-4 Sub-Objectives Scores 
Name Description Output 
Factor 
100% 
Points Factor EJ -4 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
EJ -4 Median Household Income   50% 10 10 
 Living Wages   50% 10 10 
Total   20  20 20 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Median Household Income 
Increase real median household income over time 
 
Living Wages 
Demonstrate that 80% of household incomes in the jurisdiction meet or exceed the living 
wage standard 
 
Rationale for Points Awarded 
Median Household Income complies with standards Full points awarded 
Living Wages complies with standards Full points awarded 
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EJ5‐Targeted Industry Development 
The Targeted Industry Development objective is comprised of 3 sub-objectives which 
are listed below. 
Table 57  Hobson’s Bay EJ-5 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor EJ -5 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
EJ -5 Targeted Industry Businesses   33% 3.5 0 
 Targeted Industry Sales   33% 3.5 0 
 Targeted Industry 
Employment 
  33% 3.5 0 
Total   15 100% 10.5 0 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Targeted Industry Businesses 
Increased the total number of new businesses in targeted industry sectors 
over time 
Targeted Industry Sales 
Increase the annual sales or total value of businesses in targeted industry 
sectors over time 
Targeted Industry Employment  
Increase total employment in targeted industry sectors over time 
 
Rationale for Points Awarded 
Targeted Industry Businesses does not comply Hobson’s Bay has not 
developed a plan for developing targeted business development No points awarded 
Targeted Industry Sales does not comply Hobson’s Bay has not developed 
a plan for developing targeted business development No points awarded 
Targeted Industry Employment does not comply Hobson’s Bay has not 
developed a plan for developing targeted business development No points awarded 
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EJ‐6 Workforce Readiness 
The Workforce Readiness objective is comprised of 2 sub-objectives which are listed 
below. 
Table 58  Hobsons Bay EJ-6 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor EJ -6 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
EJ -6 Trained Workforce   50% 4.3 4.3 
 Workforce Mobility   50% 4.3 4.3 
Total   15  8.6 8.6 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Trained Workforce 
Demonstrate improvements in workforce training outcomes for participants over the past 
3 years 
 
Workforce Mobility 
Demonstrate increased post-secondary educational attainment in the community over 
time 
 
Rationale for Points Awarded 
Trained Workforce complies with standards Full points awarded 
Workforce Mobility complies with standards Full points awarded 
EAC‐1 Education, Arts & Culture 
Strength and Weaknesses in Hobson’s Bay Education, Arts & 
Culture Scoring Methodology 
The Education, Arts & Culture Objective has 7 separate objectives that comprise the 
Built Environment. Table 28 lists each objective and sub-objective; its relevance; need 
for modification and what modifications needs to be undertaken to make it relevant for 
Australian conditions. 
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Table 59  Education, Arts & Culture Current Relevance and Modifications for Use in 
Australia 
 
 
EAC‐1 Education, Arts & Culture 
The 5 Objectives of STAR's Education, Arts & Culture Goal Area promote: 
 An educated, cohesive, and socially connected community. EAC-3: Educational 
Opportunity & Attainment evaluates achievement and equitable access to a 
quality education so that all students may realize their full potential. EAC-1: Arts & 
Culture and EAC-5: Social & Cultural Diversity respect and celebrate the 
contributions that the arts and diversity bring to vibrant neighborhoods and 
communities (Star Communities 2015). 
 
Recognizing the importance of social connections within the community, EAC-4: Historic 
Preservation seeks to preserve the historical buildings and cultural resources that link the 
community to its past, while EAC-2: Community Cohesion encourages positive social 
interaction amongst neighbours (Star Communities 2015). 
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Table 60  STAR Communities Education, Arts & Culture Objectives 
Objective 
Number 
Objectives Title and Purpose Available 
points 
Hobson’s Bay 
Points 
EAC-1 Arts & Culture: Provide  a broad range of  arts 
and cultural resources and activities that encourage 
participation and creative self-expression 
15 0 
EAC-2 Community Cohesion: Ensure a cohesive, 
connected community through adequate venues for 
community interaction, community building 
activities and events, and the sharing of information 
about community issues and services 
15 3.2 
EAC-3 Educational Opportunity & Attainments: 
Achieve equitable attainment of a quality education 
for individuals from birth to adulthood 
20 13.4 
EAC-4 Historic Preservation: Preserve and reuse historic 
structures and sites to retain local, regional, and 
national history and heritage, reinforce community 
character, and conserve resources 
10 7 
EAC-5 Social & Cultural Diversity: Celebrate and 
respect diversity and represent diverse perspectives 
in community decision making 
15 7 
Total Credit, Goal Area 70 30.6 
Source: (Star Communities 2015). 
Discussion: Hobson’s Bay Education, Arts & Culture Objectives 
The 5 objectives of the Education, Arts and Community scored an overall score of 30.6 
out of 100 available points. Two of the 5 objectives (Historic Preservation and Social 
& Cultural Diversity) received the maximum allotment of points available for its 
respective outcome.  
The Art and Culture objective was allotted no points as the level of creative industries 
in Hobson’s Bay did not reach the required threshold and public attendance data was 
not available for inclusion for rating purposes. 
The Community Cohesion objective has two components. The Community Venues 
did not receive a score as Hobson’s Bay is in the process of developing a new policy 
on community venues. 
The State of Victoria produces education statistics on a regional and state wide basis 
and as such there is no education statistics for a single municipality. No data 
specifically on Hobson’s Bay was publicly available for the Educational Opportunity 
and Attainment objective which necessitated the low score for research integrity 
purposes. 
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EAC‐1 Arts & Culture 
The Arts & Culture objective is comprised of 2 sub-objectives which is listed below. 
Table 61  Hobsons Bay EAC-1 Sub-Objective Scores 
Name Description Output 
Factor 
100% 
Points Factor EAC-1 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
EAC-1  Creative Industries   50% 7.5 0 
 Attendance and Participation   50% 7.5 0 
Total   15  15 0 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Creative Industries 
Demonstrate that creative industries represent at least a 5% share of all businesses in 
the county 
 
Attendance and Participation 
Part 1: Demonstrate that at least 35% of adult residents in the county attend a live 
performing arts event annually 
--AND-- 
Part 2: Demonstrate that at least 20% of adult residents in the county visit an art museum 
annually 
 
Rationale for Points Awarded 
Creative Industries does not qualify less than 5% share of all business 
in Hobson’s Bay are in the creative Industries category No points awarded 
Attendance and Participation does not qualify have no data for this 
objective No points awarded 
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EAC‐2 Community Cohesion 
The Community Cohesion objective is comprised of 2 sub-objectives which are listed 
below. 
Table 62  Hobson’s Bay EA-2 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor EAC-2 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
EAC-2  Community Venues   70% 7.4 0 
 Neighbourhood Cohesion   30% 3.2 3.2 
Total   15  10.6 3.2 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Community Venues 
Demonstrate that at least 75% of residents live within 1 mile of a community venue that is 
open to the public and offers free services and/or events for residents 
 
Neighbourhood Cohesion 
Demonstrate an increased percentage of neighborhoods reporting positive levels of 
neighbourhood cohesion through community surveys 
 
Rationale for Points Awarded 
Community Venues does not qualify No points awarded 
Neighbourhood Cohesion does qualify Full points awarded 
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EAC ‐3 Educational Opportunity and Attainment 
The Educational Opportunity and Attainment objective is comprised of 3 sub-
objectives that are listed below. 
Table 63  Hobsons Bay EAC-3 Sub-Objective Scores 
Name Description Output 
Factor 
100% 
Points Factor EAC-3 
Actual 
Score 
Hobson’s 
Bay 
Garnered 
Score 
EAC-3  Reading Proficiency   33% 6.7 6.7 
 Graduation Rate Option A   33% 6.7 6.7 
 Graduation Rate option B   25% 5 0 
 Graduation Rate Equity   33% 6.7 0 
Total   15  15 13.4 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Reading Proficiency 
Demonstrate at least 85% of third grade public school students meet or exceed reading 
proficiency 
 
Graduation Rate 
Option A: Achieve a 90% average 4-year adjusted cohort high school graduation rate for all 
public schools in the jurisdiction 
--OR-- 
Option B: Demonstrate incremental progress towards a 90% average 4-year adjusted cohort 
high school graduation rate for all public schools in the jurisdiction in the past 3 years 
[Partial credit applies 
 
Graduation Rate Equity 
Increase, or maintain at 90% or above, the average 4-year adjusted cohort high school 
graduation rate for all students in all public schools in the jurisdiction from selected 
underperforming groups of race/ethnicity, special education, English language learners, or 
income 
 
Rationale for Points Awarded 
Reading Proficiency does qualify Federal government records reading 
proficiency data Full points awarded 
Graduation Rate does qualify Federal government records graduation data 
Full points awarded 
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Graduation Rate Equity does not qualify Victoria collects and reports 
graduation data on a regional basis not on a local government level No 
points awarded 
EAC ‐4 Historic Preservation 
The Educational Opportunity and Attainment objective is comprised of 4 sub-
objectives which is listed below. 
Table 64 Hobson’s Bay EAC-4 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor EAC-4 
Actual 
Score 
Hobson’s 
Bay 
Garnered 
Score 
EAC-4  Local Historic District(s)   20% 1.4 1.4 
 Preserved Structures and 
Sites 
  30% 2.1 2.1 
 Green Retrofits   30% 2.1 2.1 
 Economic Impact   20% 1.4 1.4 
Total   15  7.0 7 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for 
each is listed below.  
Definitions 
Local Historic District(s) 
Designate at least one local historic district with specific design standards and a process 
for reviewing new projects 
 
Preserved Structures and Sites 
Increase over time the annual average number of structures and sites designated as local 
historic landmarks, added to local historic districts, and/or rehabilitated, restored, or 
converted through adaptive reuse 
 
Green Retrofits 
Increase over time the annual number of historic structures retrofitted or rehabilitated 
with energy efficiency or clean energy technologies 
 
Economic Impact 
Demonstrate that historic preservation efforts have had a positive, measurable impact 
on the local economy 
 
Rationale for Points Awarded 
Local Historic District(s) does qualify meet standard Full points awarded 
Preserved Structures and Sites does qualify meet standard Full points 
awarded 
Green Retrofits does qualify meet standard Full points awarded 
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Economic Impact does qualify meet standard Full points awarded 
 
EAC‐ 5 Social & Cultural diversity 
The Social & Cultural objective is comprised of 2 sub-objectives which is listed 
below. 
Table 65  Hobson’s Bay EAC - 5 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor EAC-5 
Actual 
Score 
Hobson’s 
Bay 
Garnered 
Score 
EAC-5  Diverse Community 
Representation 
  50% 3.5 3.5 
 Social & Cultural Diversity   50% 3.5 3.5 
Total   15  7.0 7 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Diverse Community Representation 
Demonstrate that appointments to local advisory boards and commissions reflect the racial 
and ethnic diversity of the community 
 
Social & Cultural Diversity 
Demonstrate that public events celebrating social and cultural diversity are held in the 
community 
 
Rationale for Points Awarded 
Diverse Community Representation does qualify meet standard Full 
points awarded 
Social & Cultural Diversity does qualify meet standard Full points 
awarded 
 
Equity & Empowerment 
Strength and Weaknesses in Hobson’s Bay Equity & Employment 
Scoring Methodology 
The Equity & Employment Objective has 6 separate objectives. Table 66 lists each 
objective and sub-objective; its relevance; need for modification and what 
modifications needs to be undertaken to make it relevant for Australian conditions. 
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Table 66  Equity & Empowerment Current Relevance and Modifications for Use in 
Australia 
Name Description Relevance Need 
To 
modify 
Data 
Required 
Equity & Empowerment 
Civic Engagement 
 Voter Turnout Rate Y N Data is available 
 Volunteerism Option A Y N No Data is available 
 Volunteerism Option B Y Y No Data is available 
 Sense of Empowerment option A Y N No Data is available 
 Sense of Empowerment option B Y N No Data is available 
Civil & Human Rights 
 Resolution of Complaints Y N Data is available 
Environmental Justice 
 Reduce Risk and Exposure Y N Data is available 
Equitable Service & Access 
 Equitable Access and Proximity Y N Data is available 
Human Services 
 Human Services Assistance Y N No Data is available 
Poverty Prevention & Alleviation 
 Poverty Reduction Y N No Data is available 
 Equitable Poverty Reduction Y N No Data is available 
 
Equity & Empowerment 
The six Objectives in STAR's Equity & Empowerment Goal Area promote equity, 
inclusion, and access to opportunity for all residents. EE-1: Civic Engagement 
measures citizen participation in civic affairs through voting and volunteerism, as well 
as their feelings of empowerment in influencing local decision-making (Star 
Communities 2015). 
 
Other Objectives ensure that benefits and burdens of development are equitably 
distributed across the community. EE-2: Civil & Human Rights promotes the full 
enjoyment of civil and human rights by all residents in the community. EE-4: Equitable 
Services & Access evaluates the distribution of foundational community assets, such 
as tree canopy, schools, and transit, and rewards communities for reducing disparities 
in access. EE-3: Environmental Justice seeks relief for low-income persons and 
minorities from unfair environmental, economic, and health impacts (Star 
Communities 2015). 
 
Finally, Objectives in the Equity & Empowerment Goal Area enable all residents to 
lead lives of dignity. EE-5: Human Services assures that local programs are in place 
to meet basic human needs, and that priority populations are receiving assistance with 
the end goal of increasing self-sufficiency. EE-6: Poverty Prevention & Alleviation 
measures the decrease in poverty over time and the ability of people living in poverty 
to obtain greater economic stability (Star Communities 2015). 
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Table 67  STAR Communities Equity & Empowerment Goal Objectives 
Objective 
 Number  
Objectives Title and Purpose Available 
points 
Hobson’s Bay 
Points 
EE-1 Civic Engagement: Improve community well-
being through participation in local decision making 
and volunteering with community organizations 
15 4.2 
EE-2 Civil & Human Rights: Promote the full 
enjoyment of civil and human rights for all residents 
in the community 
10 7 
EE-3 Environmental Justice: Reduce polluted and toxic 
environments with an emphasis on alleviating 
disproportionate health hazards in areas where low 
income residents and persons of colour live 
15 10.5 
EE-4 Equitable Services & Access: Ensure equitable 
access to foundational community assets within and 
between neighbourhoods and populations 
20 14 
EE-5 Human Services: Ensure high quality human 
services programs are available and utilized to  
guarantee basic  human needs so that all residents 
lead lives of  dignity 
20 14 
EE-6 Poverty Prevention & Alleviation: Prevent  people 
from falling into poverty and proactively enable  
those who are living in poverty to obtain greater, 
lasting economic stability and security 
20 0 
Total Credit, Goal Area 100 495.7 
Source: (Star Communities 2015). 
Discussion Hobson’s Bay Equity & Empowerment Objectives 
The 6 objectives of the Equity & Empowerment scored an overall score of 49.7 out of 
100 available points. Four of the 6 objectives (Civil and Human rights; Environmental 
Justice; Equitable Service & Access and Human Services) received the maximum 
allotment of points available for its respective outcome.  
The Civic Engagement objective is comprised of 3 sub-objectives. Voting in Australia 
is compulsory so Hobson’s Bay garners the maximum allowable points for that sub-
objective. The Hobson’s Bay community wellness and wellbeing survey program does 
not gather statistics on number of volunteers it has nor the growth in the volunteer 
category. This necessitated the low score for research integrity purposes. 
Hobson’s Bay does not have programs relating to Poverty Prevention & Alleviation. 
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EE‐1 Civic Engagement 
The Voter Turnout Rate objective is comprised of 3 sub-objectives which is listed 
below. 
Table 68  Hobson’s Bay EE-1 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor EE-1 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
EE-1 Voter Turnout Rate   40% 4.2 4.2 
 Volunteerism Option A   30% 3.2 0 
 Volunteerism Option B   21% 2.2 0 
 Sense of Empowerment 
Option A 
  30% 3.2 0 
 Sense of Empowerment 
Option B 
  21% 2.2 0 
Total   15 100% 10.5 4.2 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Voter Turnout Rate 
Increase the percentage of voters participating in local elections over time [Partial credit 
available] 
 
Volunteerism 
Option A: Demonstrate that at least 30% of residents in large jurisdictions or 35% of 
residents in small or midsized jurisdictions volunteered in the past year 
--OR-- 
Option B: Demonstrate an increase in the percentage of residents who volunteered over the 
past 3 years [Partial credit applies 
 
Sense of Empowerment 
Option A: Demonstrate that at least 50% of residents believe they are able to have a 
positive impact on their community based on a local survey 
--OR-- 
Option B: Increase over time the percentage of residents who believe they are able to 
have a positive impact on their community based on local surveys [Partial credit 
applies] 
Rationale for Points Awarded 
Voter Turnout Rate does qualify meet standard Full points awarded 
Volunteerism does not qualify No data to determine if it meets standard No 
points awarded 
Sense of Empowerment does not qualify No data to determine if it meets 
standard No points awarded 
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EE‐2 Civil and Human Rights 
The Civil and Human Rights objective is comprised of one sub objective which is 
listed below. 
Table 69  Hobson’s Bay EE-2 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor EE-2 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
EE-2 Resolution of Complaints   70% 7 7 
Total   15  7 7 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Resolution of Complaints 
Demonstrate that all civil and human rights complaints in the past 3 years have been 
investigated and violations redressed in a timely manner 
 
Rationale for Points Awarded 
Resolution of Complaints does qualify meet standard Full points awarded 
 
EE‐3 Environmental Justice 
The Environmental Justice objective is comprised of one sub-objective which is listed 
below. 
Table 70  Hobson’s Bay EE-3 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor EE-3 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
EE-3 Reduce Risk and Exposure   100% 10.5 10.5 
Total   15  10.5 10.5 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Reduce Risk and Exposure  
 
Demonstrate progress towards achieving targets for prioritized environmental justice 
sites identified in a locally adopted plan [Partial credit available] 
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Rationale for Points Awarded 
Reduce Risk and Exposure does qualify meet standard Full points 
awarded 
EE4 Equitable Service & Access 
The Equitable Service & Access objective is comprised of 1 sub-objective which is 
listed below. 
 
Table 71 Hobsons Bay EE - 4 sub objective scores 
Name Description Output 
Factor 
70% 
Points Factor EE-4 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
EE-4 Equitable Access and 
Proximity 
  100% 14 14 
Total   20  14 14 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Equitable Access and Proximity 
Demonstrate increased access and proximity by residents of diverse income levels and 
race/ethnicity to the following community facilities, services, and infrastructure: 
 Public transit facilities and service levels 
 Public libraries 
 Public schools 
 Public spaces 
 Healthful food 
 Health and human services 
 Digital access or high speed internet 
 Urban tree canopy 
 Emergency response times [Partial credit available 
Rationale for Points Awarded 
Equitable Access and Proximity does qualify meet standard Full points 
awarded 
EE‐5 Human Services 
The Human Services objective is comprised of 1 sub-objective which is listed below. 
Table 72  Hobson’s Bay EE-5 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor EE-5 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
EE-5 Human Services Assistance   100% 14 14 
Total   20  14 14 
Source: (Star Communities 2015). 
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To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Human Services Assistance 
Reduce the percentage of people in selected priority populations who need assistance 
obtaining selected priority human services [Partial credit available] 
 
Rationale for Points Awarded 
Human Services Assistance does not qualify Hobson’s Bay does not have 
any data on this objective Full points awarded 
EE‐6 Poverty Prevention & Alleviation 
The Poverty Prevention & Alleviation objective is comprised of 2 sub-objectives 
which is listed below. 
Table 73  Hobson’s Bay EE-6 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor EE-6 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
EE-6 Poverty Reduction   60% 8.4 0 
 Equitable Poverty Reduction   40% 5.6 
 
0 
Total   20  14 0 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Poverty Reduction 
Demonstrate progress towards a target of no residents living below the poverty line by 
2025 [Partial credit available] 
 
Equitable Poverty Reduction 
Demonstrate a decrease over time in the percentage of residents living below the 
poverty line from at least 3 population subgroups 
Rationale for Points Awarded 
Poverty Reduction Hobson Bay does not have any data on this objective 
No points awarded 
Equitable Poverty Reduction Hobson Bay does not have any data on this 
objective No points awarded 
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Health & Safety 
Strength and Weaknesses in Hobsons Bay Health & Safety 
Scoring Methodology 
The Health & Safety Objective has 7 separate objectives that comprise the Built 
Environment. Table 74 lists each objective and sub objective; its relevance; need for 
modification and what modifications needs to be undertaken to make it relevant for 
Australian conditions. 
Table 74  Health & Safety Current Relevance and Modifications for Use in Australia 
 
 
Health & Safety 
The 7 Objectives in STAR's Health & Safety Goal Area recognize that the 
development of healthy, safe, and resilient communities requires proactive efforts to 
prevent disease, injury, and premature death by fortifying protective factors and 
reducing risk factors that undermine healthy outcomes (Star Communities 2015). 
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In this Goal Area, HS-2: Community Health & Health System serves as the overall, 
composite measure of public health, public health services, and integration of health 
considerations into local decision-making. The other Objectives address more specific 
health issues, such as HS-7: Safe Communities, which seeks to reduce violence 
through proven prevention strategies, and HS-5: Indoor Air Quality, which addresses 
the design and maintenance of schools, public buildings, and housing in relation to 
indoor air quality (Star Communities 2015). 
 
Two Objectives are closely focused on reducing obesity and preventing related 
illnesses like diabetes and heart disease. HS-1: Active Living encourages physical 
activity for adults and kids through community design improvements and activities 
that promote walking, bicycling, and other forms of recreation. HS-4: Food Access & 
Nutrition measures the accessibility to fresh, healthful food and recognizes efforts to 
encourage healthy eating (Star Communities 2015). 
 
Finally, 2 Objectives address planning efforts to prevent and alleviate the impacts of 
hazardous events and emergency situations. HS-6: Natural & Human Hazards focuses 
on reducing vulnerability to identified community risk areas. HS-3: Emergency 
Prevention & Response evaluates the  preparedness of emergency responders to 
efficiently and effectively respond to emergencies (Star Communities 2015). 
 
Table 75  STAR Communities Health & Safety Objectives 
Objective 
Number  
Objectives Title and Purpose Available  
Points 
Hobson’s Bay 
 Points 
HS-1 Active Living: Enable adults and kids to maintain 
healthy, active lifestyles by integrating physical 
activity into their daily routines 
15 0 
HS-2 Community Health & Health System: Achieve 
positive health outcomes and minimize health risk 
factors through a high quality local health system 
that is accessible and responsive to community 
needs 
20 5 
HS-3 Emergency Prevention & Response: Reduce harm 
to humans and property by utilizing long term 
preventative and collaborative approaches to avoid 
emergency incidents and minimize their impacts 
15 15 
HS-4 Food Access & Nutrition: Ensure that adults and 
children of all income levels have opportunities to 
learn about nutritious eating and have physical and 
economic access to fresh healthful food 
15 5.2 
HS-5 Indoor Air quality: Ensure that indoor air quality 
is healthy for all people 
5 0 
HS-6 Natural & Human Hazards: Reduce vulnerability 
to all hazards, secure critical infrastructure, and 
ensure that communities are prepared to effectively 
respond to and recover from crisis 
15 10.6 
HS-7 Safe Communities: Prevent and reduce violent 
crime and increase perceptions of safety through 
interagency collaboration and with residents  as  
empowered partners 
15 7.5 
Total Credit, Goal Area 100 43.3 
Source: (Star Communities 2015). 
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Discussion Hobson’s Bay Health & Safety Objectives 
The 7 objectives of the Health & Safety scored an overall score of 43.3 out of 100 
available points. Two of the 7 objectives (Emergency Prevention & Response and 
Natural & Human Hazard) received the maximum allotment of points available for its 
respective outcome.  
The Active Living objective has 2 sub-objectives neither of which has reported 
statistics. Active Kids sub objective would be either be the responsibility of the 
Victorian Department of Education for school age children or the myriad of sporting 
clubs in the Hobson’s Bay area.  
The Indoor Air quality objective has 2 objective. The IAQ Complaints to School 
Districts is not valid for Victoria because the State government runs the local public 
school system and does not provide public information on that topic. Victoria also has 
a private school network which is run by individual educational providers again these 
organisations do not provide public information on that topic.  
The Food Access & Nutrition objective is comprised of 4 sub-objectives. In relation 
to food Security and Assistance Hobson’s Bay has a partnership with Gateway Social 
Support Options who distribute surplus food through their Community FoodLink 
program to community groups within Hobson’s Bay. The program works in 
collaboration with FoodBank, SecondBite, Coles Yarraville, Coles Altona Gate, and 
Bakers Delight Altona and IGA Altona to ensure individuals and families in need 
within our local community have access to quality, nutritious food on a weekly basis 
(City of Hobsons Bay 2016). 
Hobson’s Bay addresses providing access to healthful food through the My Smart 
Garden program helps residents use their backyards or balconies to grow their own 
food, shade their homes, create habitat gardens, use water wisely and recycle wastes 
(City of Hobsons Bay 2016) 
The Safe Communities sub-objective relating to school violence could not be answered 
as the Victorian Department of Education does not release the result to the public. 
HS‐I: Active Living 
The Active Living objective is comprised of three sub objectives which is listed below. 
Table 38 Hobson’s Bay HS-1 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor HS-1 
Actual 
Score 
Hobsons Bay 
Garnered 
Score 
HS-1 Active Adults   50% 5.25 0 
 Active Kids, Option A   50% 5.25 0 
 Active Kids, Option B   25% 2.6 0 
Total   15  10.5 0 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Active Adults 
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Demonstrate that 21% or less of adults aged 20+ report no leisure time physical activity 
within the past month 
 
Active Kids 
Option A: Increase the percentage of high school students that are physically active for 60 
minutes per day on 5 or more days 
--OR-- 
Option B: Increase the percentage of public schools that require some form of physical 
activity daily, such as physical education classes or recess [Partial credit applies] 
 
Rationale for Points Awarded 
Active Adults Hobson Bay does not have any data on this objective No 
points awarded 
Active Kids does not have any data on this objective No points awarded 
HS‐2: Community Health & Health System 
The Active Living objective is comprised of 4 sub-objectives which is listed below. 
Table 76  Hobson’s Bay HS-2 Sub-Objective Scores 
Name Description Output 
Factor 
100% 
Points Factor HS-2 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
HS-2 Health Outcomes   25% 5 0 
 Health Behaviours   25% 5 0 
 Clinical Care   25% 5 0 
 Quality of Local Health 
System, Option A 
  25% 5 0 
 Quality of Local Health 
System, Option B 
  25% 5 5 
 Quality of Local Health 
System, Option C 
  17.5% 3.5 0 
Total   20  20 5 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Health Outcomes 
Demonstrate that the county is a Top US Performer in regards to morbidity and mortality 
indicators [Partial credit available 
Health Behaviours 
Demonstrate that the county is a Top US Performer in regards to key behaviors that impact 
health [Partial credit available] 
 
Clinical Care 
Demonstrate that the county is a Top US Performer in regards to quality of clinical care, 
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including access to health care [Partial credit available] 
 
Quality of Local Health System 
Option A: Demonstrate that at least one hospital in the county is recognized as a top 
performer by the Joint Commission 
--OR-- 
Option B: Demonstrate that the local public health department is accredited by the Public 
Health Accreditation Board (PHAB) 
--OR-- 
Option C: Demonstrate that at least 30% of public health clinicians are board certified in 
their specialty areas and ancillary staff holds professional certification in their respective 
fields [Partial credit available] 
Rationale for Points Awarded 
Health Outcomes Hobson Bay does not have any data on this objective 
No points awarded 
Health Behaviours Hobson Bay does not have any data on this objective 
No points awarded 
Clinical Care Hobson Bay does not have any data on this objective No 
points awarded 
Quality of Local Health System Federal Government does have data on 
this objective Full points awarded 
HS‐3: Emergency Prevention & Response 
The Emergency Prevention & Response objective is comprised of 3 sub-objectives 
which is listed below. 
Table 77  Hobson’s Bay HS-3 Sub-Objective Scores 
Name Description Output 
Factor 
100% 
Points Factor HS-3 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
HS-3 Superior Fire Protection   40% 6 6 
 Emergency Response Times   40% 6 6 
 National Incident 
Management System 
  20% 3 3 
Total   15  15 15 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Superior Fire Protection 
Achieve a Class 4 ISO rating or better 
 
Emergency Response Times 
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Demonstrate that 90% of response times are in compliance with standards set by the 
National Fire Protection Association (NFPA 
 
National Incident Management System 
Demonstrate that the community is in compliance with the National Incident 
Management System (NIMS) 
 
Rationale for Points Awarded 
Superior Fire Protection met the criteria Full points awarded  
Emergency Response Times met the criteria Full points awarded 
National Incident Management System met the criteria Full points 
awarded 
HS‐4: Food Access & Nutrition 
The Food Access & Nutrition objective is comprised of 4 sub -objectives which is 
listed below. 
Table 78  Hobson’s Bay HS-4 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor HS-4 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
HS-4 Local Fresh Food   25% 2.6 0 
 Food Security and 
Assistance 
  25% 2.6 2.6 
 Access to Healthful Food   25% 2.6 2.6 
 School Nutrition   25% 2.6 0 
Total   15  10.4 5.2 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Local Fresh Food 
Option A: Demonstrate an increase over the past 3 years in the amount of fresh food 
produced through local urban agriculture 
--OR-- 
Option B: Demonstrate an increase over the past 3 years in the amount of fresh food sold 
locally at farmers markets or other direct farm-to-consumer activities 
 
Food Security and Assistance 
Demonstrate an increase over the past 3 years in the ability of low-income families to access 
low cost, healthful food 
 
Access to Healthful Food 
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Option A: Demonstrate an increase over the past 3 years in the percentage of residents 
within a walkable 1/4-mile of a healthful retail food outlet 
--OR-- 
Option B: Demonstrate a decrease over the past 3 years in the percentage of residents 
living in a urban or rural food desert 
 
School Nutrition 
Demonstrate an increase over the past 3 years in the food service sales of fresh fruits and 
vegetables in the largest public school district 
 
Rationale for Points Awarded 
Local Fresh Food does not meet the criteria no data records No points 
awarded 
Food Security and Assistance does meet the criteria Full points awarded 
Access to Healthful Food does meet the criteria Full points awarded 
School Nutrition does not meet the criteria no data records No points 
awarded 
HS‐5: Indoor Air Quality 
The Indoor Air Quality objective is comprised of 2 sub-objectives which is listed 
below. 
Table 79  Hobson’s Bay HS-5 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor HS-5 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
HS-5 IAQ Complaints to School 
District 
  50% 1.8 0 
 IAQ Complaints to 
Enforcement Agency 
  50% 1.8 0 
Total   5  3.6 0 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
IAQ Complaints to School District 
Decrease the number of student, parent, and staff complaints to the public school district 
regarding indoor air quality (IAQ) over time 
 
IAQ Complaints to Enforcement Agency 
Decrease the number of tenant complaints regarding IAQ over time 
 
Rationale for Points Awarded 
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IAQ Complaints to School District does not meet the criteria no data 
records No points awarded 
IAQ Complaints to Enforcement Agency does not meet the criteria no 
data records No points awarded 
HS‐6: Natural & Human Hazards 
The Natural & Human Hazards objective is comprised of 2 sub-objectives which is 
listed below. 
 
Table 80 Hobson’s Bay HS-6 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor HS-6 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
HS-6 Location-Specific Hazards   50% 5.3 5.3 
 Full Community   Hazards   50% 5.3 5.3 
Total   15  10.6 10.6 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Location-Specific Hazards 
Part 1: 
Option A: Reduce over time the number of homes below code standards that are located in 
designated high risk areas 
--OR-- 
Option B: Reduce over time the percentage of residents living in designated high risk 
areas 
--AND-- 
Part 2: Reduce over time the critical infrastructure below code standards that is located in 
designated high risk areas 
Full Community Hazards 
Demonstrate increased resilience to community-wide hazard threats over time 
 
Rationale for Points Awarded 
Location-Specific Hazards does meet the criteria Full points awarded 
Full Community Hazards does meet the criteria Full points awarded 
HS‐7: Safe Communities 
The Safe Communities objective is comprised of 2 sub-objectives which is listed 
below. 
Table 81  Hobson’s Bay HS-7 Sub-Objective Scores 
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Name Description Output 
Factor 
100% 
Points Factor HS-7 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
HS-7 Violent Crime Rate   50% 7.5 7.5 
 School Violence   50% 7.5 0 
Total   15  15 7.5 
Source: (Star Communities 2015). 
 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Violent Crime Rate 
Demonstrate that the average violent crime rate for the past 3 years is below the 
following thresholds: 
• 5.5 homicides per 100,000 residents 
• 70 incidents of rape or attempted rape per 100,000 residents 
• 462.7 aggravated assaults per 100,000 residents 
 
School Violence 
Demonstrate that the average number of incidents of school violence is less than 10 per 
1,000 students for all public schools in the jurisdiction 
Rationale for Points Awarded 
Violent Crime Rate does meet the criteria Full points awarded 
School Violence does not meet the criteria no data No points awarded 
Natural Systems 
Strength  and  Weaknesses  in  Hobson’s  Bay  Natural  Systems 
Scoring Methodology 
The Natural Systems Objective has 7 separate objectives that comprise the Built 
Environment. Table 51 lists each objective and sub-objective; its relevance; need for 
modification and what modifications needs to be undertaken to make it relevant for 
Australian conditions. 
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Table 82  Natural Systems Current Relevance and Modifications for Use in Australia 
 
 
 
Natural Systems 
The 6 Objectives in the Natural Systems Goal Area help communities protect and restore the 
places that provide resources to support life. The Goal Area takes an ecosystem services approach 
and recognizes the wide range of benefits natural systems provide, such as food, water, and natural 
regulating processes affecting climate and floods. Natural systems services also extend to cultural 
benefits like aesthetic value and recreation. 
With an emphasis on connectivity and collaboration, NS-3: Natural Resource Protection focuses 
on issues at a broad ecosystem and ecoregional scale. This Objective is complemented by NS-1: 
Green Infrastructure, which aims to integrate natural design with the built environment and 
emphasizes benefits that extend beyond stormwater harvesting to include temperature control, 
air quality, and opportunities for physical activity. NS-6: Working Lands recognize the 
environmental contributions of land management to the Natural Systems Goal Area. 
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Table 83 Natural Systems Goal and Objectives 
Objective 
 Number  
Objectives Title and Purpose Available 
points 
Hobsons Bay 
Points 
NS-1 Green Infrastructure: Design and maintain a 
network of green infrastructure features that 
integrate with the built environment to conserve 
ecosystem functions and provide associated  benefits 
to human populations 
20 15 
NS-2 Invasive Species: Prevent and manage invasive 
species in order to restore and protect natural 
ecosystems and the benefits they provide 
10 6.9 
NS-3 Natural Resource Protection: Protect, enhance 
and restore natural ecosystems and cultural 
landscapes to confer resilience and support clean 
water and air, food supply and public safety 
20 15 
NS-4 Outdoor Air Quality: Ensure that outdoor air 
quality is healthy for all people and protects the 
welfare of the community 
15 15 
NS-5 Water in the Environment: Protect and restore the 
biological, chemical and hydrological integrity of 
water in the natural environment 
20 15 
NS-6 Working Lands: Conserve and maintain lands that 
provide raw materials in way that allow for 
sustained harvest and preserve ecosystem integrity 
15 6.3 
Total Credit, Goal Area 100 71.2 
Source: Star Communities, 2015. 
Discussion Natural Systems Objectives 
The 6 objectives of the Natural Systems scored an overall score of 71.2 out of 100 
available points. Five of the 6 objectives (Green Infrastructure; Invasive Species; 
Natural Resource Protection; Outdoor Air Quality and Water in the Environment) 
received the maximum allotment of points available for its respective outcome.  
The Working Lands objective contains the Certified Sustainable Harvests sub-
objective that is not plausible for Hobson’s Bay as the municipality is mature well 
developed metropolitan council with no land dedicated specifically for agricultural 
purposes. This necessitated the low score for research integrity purposes. 
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NS‐1: Green Infrastructure 
The Green Infrastructure objective is comprised of 2 sub-objectives which is listed 
below. 
Table 84  Hobson’s Bay NS-1 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor NS-1 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
NS-1 Designated Green 
Infrastructure 
  60% 8.4 8.4 
 Green Infrastructure 
Distribution 
  40% 5.6 5.6 
Total   20  20 15 
Source:(Star Communities 2015) 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
 Designated Green Infrastructure 
 
Option A: Demonstrate that 35% of the jurisdiction's land area has protected 
vegetated surfaces performing a minimum of 2 of the following functions: 
• Localized cooling through tree canopy cover, green roofs, or green walls 
• Water management through wetlands, stream buffers, and permeable surfaces 
• Recreation through parks and/or greenways 
--OR-- 
Option B: Demonstrate at least a 2% annual average increase in land area with 
protected vegetated surfaces over at least 3 data points 
 
Green Infrastructure Distribution 
Demonstrate that 85% of the population lives within a ½-mile walk distance from green 
infrastructure features that are performing a minimum of 2 of the following functions: 
• Localized cooling through tree canopy cover, green roofs or green walls 
• Water management through wetlands, stream buffers, and permeable surfaces 
• Recreation through parks and/or greenways 
 
Rationale for Points Awarded 
Designated Green Infrastructure does meet the criteria Full points 
awarded 
Green Infrastructure Distribution does meet the criteria Full points 
awarded 
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NS‐2: Invasive Species 
The Invasive Species objective is comprised of two sub objectives which is listed 
below. 
 
Table 85  Hobson’s Bay NS - 2 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor NS-2 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
NS-2 Invasive Species Prevention   33% 2.3 2.3 
 Invasive Species 
Containment 
  33% 2.3 2.3 
 Invasive Species Eradication 
Option A 
  33% 2.3 2.3 
 Invasive Species Eradication 
Option B 
  23% 1.6  
Total   15  15 6.9 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Invasive Species Prevention 
Show that no new invasive species have established themselves in the last 5 years in priority 
natural systems areas and critical entry points 
 
Invasive Species Containment 
Show that existing invasive species have not moved into priority natural systems areas 
and critical entry points 
 
Invasive Species Eradication 
Option A: Eradicate existing invasive species from priority natural systems areas and 
critical entry points 
--OR-- 
Option B: Demonstrate progress towards targets identified in the community's local 
integrated pest management plan [Partial credit applies] 
 
Rationale for Points Awarded 
Invasive Species Prevention does meet the criteria Full points awarded 
Invasive Species Containment does meet the criteria Full points awarded 
Invasive Species Eradication does meet the criteria Full points awarded 
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NS‐3: Natural Resource Protection 
The Natural Resource Protection objective is comprised of 4 sub-objectives which is 
listed below. 
Table 86  Hobson’s Bay NS - 3 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor NS-3 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
NS-3 Priority Natural Systems 
Areas 
  25% 3.5 3.5 
 Wetlands, Streams, and 
Shoreline Buffers 
  25% 3.5 3.5 
 Connectivity   25% 3.5 3.5 
 Restoration   25% 3.5 3.5 
Total   20  15 15 
Source: (Star Communities, 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Priority Natural Systems Areas 
Option A: Achieve targets for acres of land conserved in priority natural systems areas 
identified in a locally adopted natural systems or preservation plan 
--OR-- 
Option B: Demonstrate incremental progress towards achievement of targets for hectares of 
land preserved identified in a locally-adopted natural systems or preservation plan 
 
Wetlands, Streams, and Shoreline Buffers 
Achieve no-net-loss of wetlands, streams, and shoreline buffers 
 
Connectivity 
Increase the amount of natural or restored areas directly connected to regional natural 
systems in order to improve ecosystem services 
 
Restoration 
Reduce the difference between the actual hectares restored and targeted acreage 
established in the natural systems plan or land conservation plan 
 
Rationale for Points Awarded 
Priority Natural Systems Areas does meet the criteria Full points 
awarded 
Wetlands, Streams, and Shoreline Buffers does meet the criteria Full 
points awarded 
Connectivity does meet the criteria Full points awarded 
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Restoration does meet the criteria Full points awarded 
NS‐4: Outdoor Air Quality 
The Outdoor Air quality objective is comprised of 1 sub-objective which is listed 
below. 
Table 87  Hobson’s Bay NS - 4 Sub-Objective Scores 
Name Description Output 
Factor 
100% 
Points Factor NS-4 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
NS-4 Concentration and Emissions 
Option A 
  100% 15 15 
 Concentration and Emissions 
Option B 
  50% 7.5 7.5 
Total   15  15 7.5 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Concentration and Emissions 
Option A: Achieve attainment or maintenance status for all measured criteria pollutants 
--OR-- 
Option B: 
Part 1: Demonstrate a decrease in the annual concentration of the non-attainment criteria 
pollutant(s) that have the greatest impacts on public health, specifically PM2.5, PM10, and 
ozone 
--AND-- 
Part 2: Demonstrate a decrease in the annual number of days in which the Air Quality Index 
(AQI) exceeds 100 over the past 5 years [Partial credit applies 
Rationale for Points Awarded 
Concentration and Emissions does meet the criteria Full points 
awarded 
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NS‐5: Water in the Environment 
The Water in the Environment objective is comprised of 4 sub-objectives which is 
listed below. 
Table 88  Hobson’s Bay NS - 5 Sub-Objective scores 
Name Description Output 
Factor 
100% 
Points Factor NS-5 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
NS-5 Hydrological Integrity   25% 5 0 
 Biological Integrity   25% 5 5 
 Chemical Integrity – 
Pollutants, Option A 
  25% 5 5 
 Chemical Integrity – 
Pollutants, Option B 
  17.5% 3.5  
 Chemical Integrity – 
Usability, Option A 
  25% 5 5 
 Chemical Integrity – 
Usability, Option B 
  17.5% 3.5  
Total   20  20 15 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Hydrological Integrity 
Demonstrate that the amount of water withdrawn from the system for human uses does 
not exceed the amount of freshwater entering the system through precipitation, river flow, 
and other sources 
 
Biological Integrity 
Achieve a biological integrity rating of 'Very Good' or 'Good' based on EPA's 305(b) 
reporting requirements for all water bodies with appropriate designated uses 
 
Chemical Integrity - Pollutants 
Option A: Demonstrate pollutant loadings below Total Maximum Daily Load (TMDL) 
levels 
--OR-- 
Option B: Demonstrate a steady decrease in pollutant levels towards a long-term goal of 
below TMDL levels [Partial credit applies] 
 
Chemical Integrity - Usability 
Option A: Demonstrate that all non-industrial water bodies are swimmable and fishable 
during 90% of days in the past year 
--OR-- 
Option B: Demonstrate a steady reduction in water closures of at least 2% annually towards 
achieving 90% of days being swimmable and fishable [Partial credit applies] 
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Rationale for Points Awarded 
Hydrological Integrity does not meet the criteria no data No points 
awarded 
Biological Integrity does meet the criteria Full points awarded 
Chemical Integrity – Pollutants does meet the criteria Full points 
awarded 
Chemical Integrity – Usability does meet the criteria Full points 
awarded 
 NS‐6: Working Lands 
The Working lands objective is comprised of 2 sub-objectives which is listed below. 
Table 89  Hobson’s Bay NS - 6 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor NS-6 
Actual 
Score 
Hobson’s Bay 
Garnered 
Score 
NS-6 Land Management, Option A   60% 6.3 6.3 
 Land Management, Option B   40% 4.2 0 
 Certified Sustainable 
Harvests 
  20% 2.1 0 
Total   15  15 6.3 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Land Management 
Option A: Use best management practices (BMPs) on 100% of working lands in the 
jurisdiction 
--OR-- 
Option B: Demonstrate at least a 2% annual average increase in working lands utilizing 
BMPs over at least 3 data points. [Partial credit applies] 
 
Certified Sustainable Harvests 
Increase the number of certified sustainable harvesters for a locally selected industry 
over time 
 
Rationale for Points Awarded 
Land Management does meet the criteria Full points awarded 
Certified Sustainable Harvests does not meet the criteria no data No 
points awarded 
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Discussion Overall Results for Hobson’s Bay 2016 
Hobson’s Bay overall score on the STAR Communities sustainable index was 431 out 
of a possible 720 points. This score places Hobson’s Bay into the 4 Star community 
class. As of February 2015 there were only 8 communities in the United States (Austin, 
TX; Broward County, FL; Davenport, IA; Evanston, IL; Portland OR; Tacoma, WA; 
Tucson, AZ and Washington DC) that held that rating. 
Hobson’s Bay would have return a higher score if data could have been sourced for 
the Economy and Jobs; Education, Arts & Community and the Health & Safety 
Objectives sections.  
The Greater Melbourne Area ranks in the top 20 most liveable cities in the world in 
2016 and has a higher liveability ranking than any of the eight listed 4 STAR 
communities listed above  (NEWS.COM.AU 2016, Traveller 2016).   
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Portland 
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Strength and Weaknesses in Portland Built Environment Scoring 
Methodology 
The Built Environment has 7 separate objectives that comprise the Built Environment. 
Table 90 lists each objective and sub-objective; its relevance; need for modification 
and what modifications needs to be undertaken to make it relevant for Australian 
conditions. 
Table 90 Built Environment Current Relevance and Modifications for Use in 
Australia 
 
 
Portland 2016  
Current Sustainability Evaluation of Portland 
An evaluation using the STAR rating system was untaken to establish the current level 
of sustainability for Portland. The results from this first sustainable audit will be then 
compared to the findings for each of the 3 respective scenarios. 
The findings would provide quantifiable results as to impacts of proposed residential 
and commercial on the urban landscape. Establishing the base ranking is critical to 
determining the impact of development on the landscape. 
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The 8 rating or goal areas used in the sustainable audit are: 
Table 91 STAR Communities Objectives 
Rating Area Description Number 
of Points 
in index 
Portland 
Built Environment Achieve liability choice and access 
for all where people live, work and 
play 
100 80.5 
Climate & Energy Reduce climate impacts through 
adaptation and mitigation efforts and 
increase resource efficiency 
100 49.8 
Economy & Jobs Create equitably shared prosperity 
and access to quality jobs 
100 39.9 
Education, Arts & 
Community 
Empower vibrant, educated, 
connected, and diverse communities 
70 30.6 
Equity & 
Empowerment 
Ensure equity, inclusion, and access 
to opportunity for all citizens 
100 42.1 
Health & Safety Strengthen communities to be 
healthy, resilient and safe places for 
residents and businesses 
100 38.1 
Natural Systems Protect and restore the natural 
resource base upon which life 
depends 
100 73.3 
Innovation & 
Process 
Supports the evolution of 
sustainability practice by recognizing 
best practices and processes, 
exemplary performance, innovation, 
and collaboration in areas of regional 
priority 
50 25 
Total  720 387.16 
Source: (Star Communities 2015). 
 
Discussion on Portland Build Environment Ratings 
  
The 7 Built Environment objectives scored an overall score of 85 out of 100 available 
points. Portland scored the maximum allowable score in 4 categories (Community 
Water systems; Compact & Community Communities; Infill & Redevelopment; 
Public Spaces; and Transportation choices). 
Portland is a mature well developed community with opportunities for residential or 
commercial expansion.    
Portland has surplus industrial land which can be rezoned to either residential or 
commercial applications. As indicated by Figure 647 Portland had only 136 property 
sale for the period 2015-2016.   
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Figure 644 Market Trends for Portland Real Estate 
 
Source: (Property Values, 2016). 
Weekly household housing and transportation costs as reported by ASIC can represent 
between 30 to 44% of total household budgets  (Australian  Securities  and Investments 
Commission 2016). This budget trend has been forecast to continue by ASIC. 
Portland Built Environment 
The 7 Objectives in the Built Environment Goal Area evaluate community development patterns, 
livability, and design characteristics, with emphasis on access and choice for all residents 
regardless of income., including: 
 BE-3: Compact & Complete Communities promotes pedestrian-scaled, mixed-use 
development in high-density areas that support transit.  
 BE-4: Housing Affordability measures location efficiency through the combined costs 
of housing and transportation and encourages affordable housing in areas where 
transportation costs are already low due to transit accessibility. 
 BE-7: Transportation Choices provides the direct measure of transportation 
alternatives, affordability, and safety for pedestrians and bicyclists (Star Communities 
2015). 
 
The Built Environment Goal Area addresses other types of infrastructure, such the provision of 
clean drinking water, wastewater, and storm water in BE-2: Community Water Systems. BE-
5: Infill & Redevelopment analyses the distribution of water and sewer infrastructure to 
encourage efficient use and reuse of land. BE-6: Public Spaces promotes accessibility to abundant, 
well- designed parks, greenways, and other public spaces. Finally, BE-1: Ambient Noise & Light 
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encourages community lighting systems to protect viewing of the night sky and residents from 
excessive noise. (Star Communities 2015). 
 
Table 92  STAR Communities Built Environment Objectives 
Objective 
Number 
Objective Title and Purpose Available Points Portland 
Points 
BE-1 Ambient Noise & Light: Minimize and manage 
ambient noise and light levels to protect publish 
health and integrity of ecological systems 
5 2.1 
BE-2 Community Water Systems: Provide  a clean and 
secure water supply for all local users through the  
management of potable water, wastewater, storm 
water, and other piped infrastructure 
15 15 
BE-3 Compact & Complete Communities: Concentrate 
development in compact human-scaled, walkable 
centers and neighbourhoods that connect to  transit, 
offer diverse uses and services, and provide housing 
options for families of all income levels 
20 20 
BE-4 Housing Affordability: Construct, preserve and 
maintain an adequate and diverse supply of location 
efficient and affordable housing options for all 
residents 
15 4.5 
BE-5 Infill & Redevelopment: focus new growth in infill 
areas and on redevelopment that does not require 
the extensions of water, sewer and road 
infrastructure or facilitate sprawl 
10 7 
BE-6 Public Spaces: Create a network of well used and 
enjoyable parks and public spaces that feature 
equitable, convenient access for residents through 
the community 
15 15 
BE-7 Transportation choices: Promote  diverse 
transportation modes including walking, bicycling 
and transit that are safe low cost and reduce vehicle 
miles  travelled 
20 15 
Total Credit, Goal Area 100 80.5 
Source: (Star Communities 2015). 
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BE‐1 Built Environment Sub Objectives 
Each objective is comprised of a series of sub-objectives. For Objective 1 Ambient 
Noise & Light there are 3 sub-objectives each with their own individual rating or 
potential score. The 3 sub-objectives that comprise Objective 1 are listed below. 
 
Table 93  Portland BE-1 Sub-Objectives Scores 
Name Description Outcome 
Factor 
70% 
Points Factor BE- 1 Actual 
Score 
Portland 
Garnered 
Score 
BE -1 Ambient Nosie and Light   40% 1.4 1.4 
 Light in the Community   40% 1.4 0.0 
 Light in the Night Sky   20% 0.7 0.7 
Total   5 100% 3.5 2.1 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Noise points are awarded with it can be demonstrated that daytime ambient noise levels 
do not exceed 70dBa in commercial areas 
Light in the Community Show progress toward locally identified key light target for 
light glare and / or light trespass 
Light in the Night Sky Achieve a sky glow at or below in the Bortle Dark-sky Scale 
where the Milky Way or Southern Sky’s is still visible in residential areas 
 
Rationale for Points Awarded 
Ambient noise in Portland is below 70dBA. Full points awarded 
Light in the Community: Portland has no program for the identification and targets for 
ambient light targets. No points awarded 
Light in the Night Sky Southern skies are visible in residential areas Full Points 
awarded 
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BE‐2 Community Water Systems 
The Community Water Systems objective is comprised of 4 sub-objectives which are 
listed below. 
Table 94  Portland BE-2 sub objectives score 
Name Description Outcome 
Factor 
100% 
Points Factor BE- 2 
Actual 
Score 
Portland 
Garnered 
Score 
BE -2 Drinking Water Quality + 
Option A 
  20% 3 3 
 Drinking Water Quality + 
Option B 
  15% 3 3 
 1 ,Bonus   5% 0.08 0.08 
 Secure Water Supply   25% 3.75 3.75 
 Safe Wastewater 
Management 
  25% 3.75 3.75 
 Safe Storm water 
Management 
  25% 3.75 3.75 
Total   15 100% 17.33 17.33 
Source:(Star Communities 2015) 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Drinking Water Quality Demonstrate that the community is not in violation of EPA’s 
5% standard for coliform bacteria in water pipes, and Demonstrate that the water 
supplied to residents is not in violation of RPA standards for turbidity and water 
pathogens  
Secure Water Supply Demonstrate that the height of the water table for subsurface 
aquifers has been stable or rising and demonstrate that the height of surface waters is 
within the range to meet expected demand for the next 5 years or is rising  
Safe Wastewater Management: Demonstrate that all publicly owned treatment works 
(POTWs) are in compliance with EPA effluent guidelines permits, and Part 2: Demonstrate 
that existing industrial dischargers are in compliance with EPA permits  
 
Safe Storm water Management: National Pollutant Discharge Elimination System 
(NPDES) permit(s) have been obtained prior to discharging storm water 
 
Rationale for Points Awarded 
Drinking Water Quality complies with water standards Full points awarded 
Secure Water Supply complies with water standards Full points awarded 
Safe Wastewater Management complies with water standards Full points awarded 
Safe Storm Water Management complies with water standards Full points 
awarded  
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BE‐3 Compact & Complete Communities 
The Compact & Complete Communities objective is comprised of 4 sub-objectives 
which are listed below. 
Table 95 Portland BE-3 sub objectives score 
Name Description Outcome 
Factor 
100% 
Points Factor BE- 3 
Actual 
Score 
Portland 
Garnered 
Score 
BE -3 Density, Destinations, and 
Transit 
  50% 10 10 
 Walkability   15% 3 3 
 Design   15% 3 3 
 Affordable Housing   20% 4 4 
Total   20 100% 20 20 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below. 
Definitions 
 Density, Destinations, and Transit 
Demonstrate that each area achieves the following thresholds: Residential Density: 
• Average of at least 12 dwelling units per acre within a 1/4-mile walk distance of bus 
or streetcar stops, and within 2-mile walk distance of bus rapid transit stops, light 
or heavy rail stations, or ferry terminals 
• Average of a least 7 dwelling units per acre within the rest of the area boundary  
• Employment Density : 25 jobs per Hectare 
Diverse Uses: At least 7 diverse uses present 
Transit Availability: At least 60 weekday trips and 40 weekend trips 
Walkability 
Demonstrate that each area achieves the following thresholds: 
90% of roadways contain sidewalks on both sides 
• 100% of crosswalks are ADA accessible 
• 60% of block faces contain street trees at no more than 40 feet intervals 
• 70% of roadways are designed for a travel speed of no more than 25 mph 
• Minimum intersection density of 90 intersections per square mile 
 
Design 
Demonstrate that each area achieves the following thresholds: 
• 80% of front building setbacks along primarily single-family residential blocks are 
not more than 25 feet from the property line 
• 80% of front building setbacks along primarily commercial blocks are not more 
than 10 feet from the property line 
• 40% of primarily commercial blocks have ground floor street frontages free from 
blank walls and loading docks, and do not have structured or surface parking as the 
principal land use along the street 
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Affordable Housing 
Demonstrate that each area achieves at least 2 of the following thresholds: 
• 10% of total residential units are affordable 
• 10% of residential units built or substantially rehabilitated within the last 3 years are 
dedicated as subsidized affordable housing 
• Some of the dedicated long-term affordable housing units are deeply subsidized or 
deeply affordable for very and extremely-low income households 
 
Rationale for Points Awarded 
Density, Destinations, and Transit complies with standards Full points 
awarded 
Walkability complies with standards Full points awarded 
Design complies with standards Full points awarded 
Affordable Housing complies with standards Full points awarded 
 
BE‐4 Housing Affordability 
The Housing Affordability objective is comprised of 4 sub-objectives which are 
listed below. 
Table 96  Portland BE-4 sub objective score 
Name Description Outcome 
Factor 
100% 
Points Factor BE- 4 
Actual 
Score 
Portland 
Garnered 
Score 
BE -4 Housing and Transportation 
Costs 
  40% 6 0 
 Affordable Housing 
Production 
  30% 4.5 0 
 Affordable Housing 
Preservation 
  30% 4.5 4.5 
Total   15 100% 15 4.5 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Housing and Transportation Costs 
Part 1: Demonstrate that there are at least 80% of Census block groups where a household 
earning the Area Median Income (AMI) would spend less than 45% on housing and 
transportation combined [Partial credit available] 
--AND-- 
Part 2: Demonstrate that there are at least 60% of Census block groups where a 
household earning 80% AMI would spend less than 45% on housing and transportation 
combined 
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Affordable Housing Production 
Option A: Achieve targets for creation of new affordable housing units identified in a 
locally adopted comprehensive housing strategy 
--OR-- 
Option B: Demonstrate that 10% of residential units built or substantially rehabilitated in 
the past 3 years in the community's Compact & Complete Centers (CCCs) are dedicated as 
subsidized affordable housing 
 
Affordable Housing Preservation 
Demonstrate no more than 5% loss of subsidized affordable housing units due to expiring 
subsidies in the past 3 years 
 
Rationale for Points Awarded 
Housing and Transportation Costs data shows that less than 80% of the 
census blocks are spending less than 45% on housing and transportation 
combined does not comply with the standard no points are awarded 
Affordable Housing Production complies Portland has Affordable housing 
strategy but this strategy has not been implemented less than 10% residential 
units built are dedicated as subsidized affordable housing does not comply with the 
standard no points are awarded 
Affordable Housing Preservation complies with standards though the state 
housing commission Full points awarded 
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BE‐5 Infill & Redevelopment 
The Infill & Redevelopment objective is comprised of 2 sub-objectives which are 
listed below. 
Table 97  Portland BE-5 sub objective score 
Name Description Output 
Factor 
70% 
Points Factor BE- 5 Actual 
Score 
Portland 
Garnered 
Score 
BE -5 Infill Development   50% 3.5 3.5 
 Existing Infrastructure   50% 3.5 3.5 
Total   7 100% 7 7 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Infill Development 
Option A: Increase the percentage of new development in locally designated infill and 
redevelopment areas 
--OR-- 
Option B: Increase the percentage of new development located on infill sites that were 
previously developed, brownfield, and/or greyfield sites 
 
 Existing Infrastructure 
Demonstrate that at least 75% of new housing units in the past 3 years utilized existing water 
and sewer mains and did not require extending or widening public roadways  
 
Rationale for Points Awarded 
Infill Development complies with standards Full points awarded 
Existing Infrastructure complies with standards Full points awarded 
   
502 
 
BE‐6 Public Space 
The Public Space objective is comprised of 4 sub-objectives which are listed below. 
Table 98  Portland BE-6 Sub-Objective Score 
Name Description Output 
Factor 
100% 
Points Factor BE- 6 Actual 
Score 
Portland 
Garnered 
Score 
BE -6 Acreage   30% 4.5 4.5 
 Proximity   30% 4.5 4.5 
 Connectivity   30% 4.5 4.5 
 Use and Satisfaction   10% 1.5 1.5 
Total   15 100% 15 15 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Acreage 
Provide ample parkland based on 
population density as follows: 
• High: 6.8 acres per 1,000 residents 
• Intermediate-High: 7.3 acres per 1,000 residents 
• Intermediate-Low: 13.5 acres per 1,000 residents 
• Low: 20.3 acres per 1,000 residents 
Proximity 
Demonstrate that housing units in the community are located within a 2-mile walk 
distance of a public space or park based on population density as follows: 
• High or Intermediate-High: 85% 
• Intermediate-Low or Low: 70% 
Connectivity 
Demonstrate that 90% of households are located within 3 miles of an off-road trail  
 
Use and Satisfaction 
Option A: Demonstrate that 66% or more of surveyed residents visit a 
park at least once a year 
--OR-- 
Option B: Demonstrate that 66% or more of surveyed residents respond favorably 
regarding the quality of the community's public space and park system 
 
Rationale for Points Awarded 
Acreage complies with standards Full points awarded 
Proximity complies with standards Full points awarded 
Connectivity complies with standards Full points awarded  
Use and Satisfaction complies with standards Full points awarded 
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BE‐7 Transportation Choices 
The Transportation Choice objective is comprised of 3 sub-objectives which are 
listed below. 
 
Table 99  Portland BE-7 sub objectives score 
Name Description Output 
Factor 
100% 
Points Factor BE-7Actual 
Score 
Portland 
Garnered 
Score 
BE -7 Mode Split   50% 10 10 
 Transportation Affordability   25% 5 0 
 Transportation Safety   25% 5 5 
Total   20 100% 20 15 
Source: (Star Communities 2015) 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Mode Split 
Achieve the following thresholds for journey-to-work trips: 
• Drive alone maximum: 60% 
• Bike + Walk + Transit minimum: 25% 
• Bike + Walk minimum: 5% 
Transportation Affordability 
Show that at least 50% of households in the jurisdiction are estimated to spend less than 15% 
of income on transportation costs 
Transportation Safety 
Demonstrate that pedestrian and bicyclist fatalities are making incremental progress towards 
zero fatalities by 2040  
 
Rationale for Points Awarded 
Mode Split complies with standards Full points awarded 
Transportation Affordability does not complies with standards No points 
awarded 
Transportation Safety complies with standards Full points awarded 
Climate and Energy 
Strength and Weaknesses in Portland’s Climate and Energy 
Scoring Methodology 
The Climate and Energy Objective has seven separate objectives that comprise the 
Built Environment. Table 100 lists each objective and sub-objective; its relevance; 
need for modification and what modifications needs to be undertaken to make it 
relevant for Australian conditions. 
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Table 100  Climate and Energy Current Relevance and Modifications for use in 
Australia 
 
 
Climate and Energy 
The 7 Objectives in STAR's Climate & Energy Goal Area aim to reduce climate impacts and 
increase resource efficiency in order to create safer and healthier communities. CE-1: Climate 
Adaptation and CE-2: Greenhouse Gas Mitigation are both critical to achieving reductions in 
harmful climate impacts and promote monetary and resource savings through decreased energy, 
water, and materials use (Star Communities 2015). 
 
Most of the Objectives in Climate & Energy focus on achieving incremental increases in resource 
efficiency. Through its ambitious waste reduction targets, CE-7: Waste Minimization rewards 
communities for efforts to reduce, reuse, and recycle materials. CE- 4: Industrial Sector 
Resource Efficiency, CE-5: Resource Efficient Buildings, and CE-6: Resource Efficient Public 
Infrastructure encourage communities to reduce energy and water consumption over time. CE-
5: Resource Efficient Buildings also provides credit to communities that demonstrate increases 
in the number of certified green buildings. CE-3: Greening the Energy Supply complements 
the other Objectives in the Goal Area by addressing the energy sources for the transportation 
sector and the community's electrical power supply (Star Communities 2015). 
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Table 101  STAR Communities Climate and Energy Objectives 
Objective 
Number 
Objectives Title and Purpose Available 
Points 
Portland 
Points 
CE-1 Climate Adaptation: Strengthen the resilience of 
communities to climate change impacts on built, 
natural, economic and social systems 
15 10.5 
CE-2 Greenhouse Gas Mitigation: Achieve greenhouse 
gas emissions reductions through the community 
20 0 
CE-3 Greening the Energy Supply: Transition the local 
energy supply for both transportation and non-
mobile sources toward the use of renewable, less 
carbon intensive, and less toxic alternatives 
15 5.3 
CE-4 Industrial Sector Resource Efficiency: Minimize 
resource use and demand in the industrial sector as 
a means to mitigate greenhouse gas emissions and 
conserve water 
10 0 
CE-5 Resource Efficient Buildings: improve the energy 
and water efficiency of the community’s residential, 
commercial and institutional building stock 
15 9 
CE-6 Resource Efficient Public Infrastructure: 
Minimize resource use and demand in local public 
infrastructure as a means to mitigate greenhouse  
gas emissions and conserve water 
10 10 
CE-7 Waste Minimization: reduced and reuse material 
waste produced in the community 
15 15 
Total Credit, Goal Area 100 49.8 
Source: (Star Communities 2015). 
Discussion Portland Climate and Energy Objectives 
The seven Portland Climate & Energy Objectives scored an overall score of 49.8 out 
of 100 available points. Portland scored the maximum allowable score in 3 categories 
(Climate Adaptation; Resource Efficient Public Infrastructure and Infill and Waste 
Minimization). 
The 4 Climate & Energy objectives that did not receive the maximum available score 
were: Greening the Energy Supply; Greenhouse Gas Mitigation; Industrial Sector 
Resource Efficiency and Resource Efficient Buildings 
Green the Energy supply in Victoria will be difficult for the short to medium term. The 
primary energy source for the generation of electricity in the State of Victoria is brown 
coal - one of the largest contributors to Australia's total domestic greenhouse gas 
emissions and a source of huge controversy for the country. Australia is one the highest 
polluters of greenhouse gas per capita in the world. Brown coal is used for the 
generation of approximately 85% of Victoria's household, commercial and industrial 
electricity consumption (Wikipedia 2016). 
The reliance on brown coal generated commercial energy impacted on the Industrial 
Sector objective and on the energy efficiency rating which Portland received. This 
rating will not change until the State of Victoria changes brown coal electricity 
generation to clearer alternative forms of electricity generation. The Portland 
Aluminium Smelter is the single largest consumer of electricity in Victoria. It 
consumes between 15% and 20% of the all electricity generated in Victoria per annum. 
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Water Efficiency in Victoria’s Industrial sector is also changing as the Victoria 
economy transitions from heavy industry to a broad based service industry economy. 
In Portland examples of industrial transition include the partial closure of the Portland 
smelter along with other industrial manufacturing concerns. 
New residential and commercial buildings in Portland reflect the concepts of Resource 
Efficient Buildings. Since 2010, 362 (340 residential dwelling and 22 commercial / 
industrial) structures have been constructed in Portland using the concepts of resource 
efficient buildings (iD Consultants, 2016). 
CE ‐1 Climate Adaptation 
The Climate Adaption objective is comprised of one sub-objectives which are listed 
below. 
Table 102  Portland CE-1 Sub Objective Score 
Name Description Output 
Factor 
70% 
Points Factor CE-1 
Actual 
Score 
Portland 
Garnered 
Score 
CE -1 Vulnerability Reduction   100% 10.5 10.5 
Total   15  10.5 10.5 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Vulnerability Reduction 
Demonstrate a measurable reduction in vulnerability in each of the 4 core areas 
identified locally  
 
Rationale for Points Awarded 
Vulnerability Reduction complies with standards Full points awarded 
 
CE‐2 Greenhouse Gas Mitigation 
The Greenhouse Gas Mitigation objective is comprised of one sub objectives which 
are listed below. 
Table 103  Portland CE-2 Sub-Objectives Score 
Name Description Output 
Factor 
100% 
Points Factor CE-2 
Actual 
Score 
Portland 
Garnered 
Score 
CE -2 Greenhouse Gas Emissions 
Reductions 
  100% 20 0 
Total   20  20 0 
Source: (Star Communities 2015). 
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To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Greenhouse Gas Emissions Reductions 
Demonstrate incremental progress towards achieving an 80% reduction in community-wide 
greenhouse gas (GHG) emissions by 2050  
 
Green Vehicles 
Part 1: Demonstrate increased ownership of alternative fuel vehicles by residents over 
time 
--AND— 
Part 2: Demonstrate increased ownership of fuel-efficient vehicles by residents over time 
Electrical Energy Supply 
Demonstrate that the community receives a portion of its overall energy supply from 
renewable energy sources  
 
Rationale for Points Awarded 
Greenhouse Gas Emissions Reductions does not complies with standards 
No points awarded 
Green Vehicles does not complies with standards No points awarded 
Electrical Energy Supply does not complies with standards No points awarded 
CE‐3 Green the Energy Supply 
The Green the Energy Supply objective is comprised of 2 sub-objectives which are 
listed below. 
 
Table 104  Portland CE-3 Sub-Objective Score 
Name Description Output 
Factor 
70% 
Points Factor CE-3 
Actual 
Score 
Portland 
Garnered 
Score 
CE -3 Green Vehicles   45% 4.7 0 
 Green Vehicles + bonus   5% 0.5 0 
 Electrical Energy Supply   50% 5.3 5.3 
Total   15 100% 10.5 5.3 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Green Vehicles 
Part 1: Demonstrate increased ownership of alternative fuel vehicles by residents over 
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time 
--AND— 
 
Part 2: Demonstrate increased ownership of fuel-efficient vehicles by residents over time 
Electrical Energy Supply 
 
Demonstrate that the community receives a portion of its overall energy supply from 
renewable energy sources  
 
Rationale for Points Awarded 
Green Vehicles does not complies with standards No points awarded 
Electrical Energy Supply complies with standards Full points awarded 
 
CE‐4 Industrial Sector Resource Efficiency 
The Industrial Sector Resource Efficiency objective is comprised of 2 sub-objectives 
which are listed below. 
Table 105  Portland CE-4 Sub-Objective Score 
Name Description Output 
Factor 
100% 
Points Factor CE-4 
Actual 
Score 
Portland 
Garnered 
Score 
CE -4 Energy Efficiency   70% 7 0 
 Water Efficiency   30% 3 0 
Total   10 100% 10 0 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Energy Efficiency 
Demonstrate incremental progress towards achieving an 80% reduction by 2050 in 
the energy use of industrial sector operations  
 
Water Efficiency 
Demonstrate incremental progress towards achieving an 80% reduction by 2050 in 
the water use of industrial sector operations 
 
Rationale for Points Awarded 
Energy Efficiency does not complies with standards. Australia has targets only 
to 2030 has No points awarded 
Water Efficiency does not complies with standards. Australia has targets only to 
2030 has No points awarded 
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CE‐ 5 Resource Efficient Buildings  
The Resource Efficient Buildings objective is comprised of 3 sub-objectives which 
are listed below. 
Table 106  Portland CE-5 Sub-Objectives Score 
Name Description Output 
Factor 
100% 
Points Factor CE-5 
Actual 
Score 
Portland 
Garnered 
Score 
CE -5 Energy Efficiency   40% 6 0 
 Water Efficiency   40% 6 6 
 Green-Certified Building 
Stock 
  20% 3 3 
Total   15  15 9 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Energy Efficiency 
Demonstrate incremental progress towards achieving an 80% reduction by 2050 in the 
energy use intensity of the community's building stock  
Water Efficiency 
Demonstrate incremental progress towards achieving an 80% reduction by 2050 in the 
water use intensity of the community's building stock  
 
Green-Certified Building Stock 
Part 1: Increase over time the percentage of non-residential buildings achieving 
certification in STAR-qualifying comprehensive green building programs 
--AND-- 
Part 2: Increase over time the percentage of residential units achieving certification in STAR-
qualifying comprehensive green building programs 
 
Rationale for Points Awarded 
Energy Efficiency does not complies with standards. Australia has targets 
only to 2030   No points awarded 
Water Efficiency does complies with standards. Australia has targets only to 
2030 Full points awarded 
Green-Certified Building Stock complies with standards Full points 
awarded 
 
CE‐6 Energy Efficient Public Infrastructure 
The Energy Efficient Public Infrastructure objective is comprised of 2 sub-objectives 
which are listed below. 
510 
 
Table 107  Portland CE-6 Sub-Objective Score 
Name Description Output 
Factor 
100% 
Points Factor CE-6 
Actual 
Score 
Portland 
Garnered 
Score 
CE -6 Energy Efficiency   70% 7 7 
 Water Efficiency   30% 3 3 
Total   10 100% 10 10 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Energy Efficiency 
Demonstrate incremental progress towards achieving an 80% reduction by 2050 in energy 
use by selected public infrastructure  
 
Water Efficiency 
Demonstrate incremental progress towards achieving an 80% reduction by 2050 in water 
use by selected public infrastructure  
 
Rationale for Points Awarded 
Energy Efficiency Full points awarded 
Water Efficiency Full points awarded 
CE‐7 Waste Minimization 
The Waste Minimization objective is comprised of 1 sub-objective which is listed 
below. 
 
Table 108 Portland CE-6 Sub-Objective Score 
Name Description Output 
Factor 
100% 
Points Factor CE-7 
Actual 
Score 
Portland 
Garnered 
Score 
CE -7 Total Solid Waste   100% 15 15 
Total   15  15 15 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Total Solid Waste 
Demonstrate incremental progress towards achieving a 100% reduction by 2050 in total 
solid waste generated within the jurisdiction that is disposed of via landfill, waste-to-
energy facility, or incinerator  
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Rationale for Points Awarded 
Total Solid Waste complies Full points awarded 
Economy and Jobs 
Strength and Weaknesses in Portland Economy and Jobs 
Scoring Methodology 
The Economy and Jobs Objective has seven separate objectives that comprise the Built 
Environment. Table 109 lists each objective and sub-objective; its relevance; need for 
modification and what modifications needs to be undertaken to make it relevant for 
Australian conditions. 
Table 109 Economy & Jobs Current Relevance and Modifications for Use in 
Australia 
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Economy and Jobs 
The 6 Objectives of STAR’s Economy & Jobs Goal Area work together to promote equitably 
shared prosperity and access to quality jobs. For example, EJ-1: Business Retention & 
Development and EJ-3: Local Economy both focus on supporting existing businesses within the 
community to retain workers and drive expansion to create a self-reliant local economy. 
 
Recognizing that a robust local economy also needs to attract and incubate new businesses, EJ-5: 
Targeted Industry Development and EJ-2: Green Market Development seek to fortify existing 
industry clusters and promote emerging green industries that protect the environment while 
strengthening and diversifying the local economy. 
 
EJ-6: Workforce Readiness recognizes the importance of a skilled workforce to fulfil local 
business needs and take advantage of available job opportunities, while EJ-4: Quality Jobs & 
Living Wages evaluates workers' quality of life through increased household income and living 
wages. 
 
Table 110  STAR communities Economy and Jobs Objectives 
Objective 
 Number  
Objectives Title and Purpose Available 
points 
Portland 
Points 
EJ-1 Business Retention & Development: Foster 
economic prosperity and stability by retaining and 
expanding businesses with support from the 
business community 
20 6.7 
EJ-2 Green Market Development: Increase overall 
market demand for products and services that 
protect the environment 
15 2.6 
EJ-3 Local Economy: Create an increasingly self-reliant 
community through a robust local economy with 
benefits shared by all 
15 5.3 
EJ-4 Quality Jobs & Living Wages: Expand job 
opportunities that  support upward economic 
mobility and provide sufficient wages so that 
working people and their families can afford a 
decent standard of living 
20 20 
EJ-5 Targeted Industry Development: increase local 
competitiveness by strengthening networks of 
businesses, suppliers, and associated institutions 
15 0 
EJ-6 Workforce Readiness: Prepare the workforce for  
successful employment through increasing 
attainment of post-secondary education and 
improving outcomes of workforce development 
programs 
15 5.3 
Total Credit, Goal Area 100 39.9 
Source: (Star Communities 2015). 
Discussion Portland Economy and Jobs Objectives 
The 6 Portland Economy and Jobs Objectives scored an overall score of 39.9 out of 
100 available points. Portland scored the maximum allowable score in only one 
category Quality Jobs & Living Wages. The Business Retention and Development 
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objective saw Portland in 2016 have 741 businesses operating across twenty industrial 
categories. The economic landscape is changing from manufacturing to service based 
economy. The area that has seen the greatest reduction in the number of businesses has 
been in the manufacturing sector. The goal of the Business Retention and Development 
objective is to maintain and growth the Portland business community. Under the 
current economic climate only partial points can be awarded as major manufacturing 
are closing or relocating to other areas in Victoria or overseas. 
The major economic concern for Portland and South West Victoria is the potential 
closure of the Aluminium smelter in Portland which has over 800 jobs at risk. 
The relocation of business out of the Portland highlight that the value of land current 
being used for industrial purposes may have to rezoned for residential purposes 
The Green Market Development objective and its 4 sub-objectives is only being 
partially met at the present time. In Australia the motoring public prefers diesel 
powered automobiles over green or hybrid vehicles this trend will continue until the 
availability and choice of green vehicles improves. 
Portland in 2016 is developing a policy on the use and efficiency of community 
resources. Portland will garner points once this initiative come to fruition.  
The local financial institutions deposits objective did not receive a score as the 
information was not publicly available. Once this information is available for public 
access the objective will garner points. 
Portland will release an industrial strategy in 2017 which in part will provide answers 
for the targeted industry development objective. The strategy will outline which 
industries Portland want to attract and retain including the long term employment and 
financial viability of each industrial sector. 
EJ‐1 Business Retention & Development 
The Business Retention & Development objective is comprised of 3 sub-objectives 
which are listed below. 
Table 111 Portland EJ-1 Sub-Objective Score 
Name Description Output 
Factor 
100% 
Points Factor EJ -1 
Actual 
Score 
Portland 
Garnered 
Score 
EJ -1 Businesses   33% 6.7 0 
 Annual Sales   33.3% 6.7 0 
 Employment   33.3% 6.7 6.7 
Total   20 100% 20 6.7 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Businesses 
Option A: Demonstrate an increased number of business establishments in the county 
over time  
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--OR-- 
Option B: Demonstrate an increased number of business establishments in the 
municipality over time 
Annual Sales 
Demonstrate an increase in annual sales from businesses located in the jurisdiction 
over time 
 
Employment 
Part 1: Demonstrate an increase in the percentage of residents employed 
over time --AND-- 
Part 2: Demonstrate a decrease in the unemployment rate of residents over time  
 
Rationale for Points Awarded 
Businesses does not complies with standards. In its current form The Census of 
Business is not a time series census which show the growth of business over long time 
periods No points awarded. 
Annual Sales In its current form The Census of Business is not a time series census 
which show the growth of business over long time periods No points awarded. 
Employment complies Full points awarded 
 
EJ‐2 Green Market Development 
The Business Retention & Development objective is comprised of 4 sub-objectives 
which is listed below. 
Table 112 Portland EJ-2 Sub-Objective Score 
Name Description Output 
Factor 
70% 
Points Factor EJ -2 
Actual 
Score 
Portland 
Garnered 
Score 
EJ -2 Community Resource 
Efficiency 
  25% 2.6 0 
 Green-Certified Building 
Stock 
  25% 2.6 0 
 Renewable Energy Use   25% 2.6 2.6 
 Green Vehicles   25% 2.6 0 
Total   15 100% 10.4 2.6 
Source: (Star Communities 2015). 
 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Community Resource Efficiency 
Demonstrate decreased greenhouse gas (GHG) intensity over time 
515 
 
 
Green-Certified Building Stock 
Part 1: Increase over time the percentage of non-residential buildings achieving certification 
in STAR-qualifying comprehensive green building programs 
--AND-- 
Part 2: Increase over time the percentage of residential units achieving certification in STAR-
qualifying comprehensive green building programs 
 
Renewable Energy Use 
Demonstrate an increased number of renewable energy certificates (RECs) purchased by 
residents annually 
 
Green Vehicles 
Part 1: Demonstrate increased ownership of alternative fuel vehicles by residents over time 
--AND-- 
Part 2: Demonstrate increased ownership of fuel-efficient vehicles by residents over time 
[Partial credit available] 
 
Rationale for Points Awarded 
Community Resource Efficiency does not complies with standards currently 
Portland does not have a mechanism to show yearly GHG reduction on a local 
government level No points awarded 
Green-Certified Building Stock complies with standards Full point 
awarded 
Renewable Energy Use  complies with standards Australia’s residential 
market is one of the largest home markets for the generation of power and 
supplying that power back into the commercial electricity grip in the world  
Full points awarded 
Green Vehicles complies with standards Hybrid and electric cars are on the 
increase Full points awarded 
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EJ‐3 Local Economy 
 
The Business Retention & Development objective is comprised of 2 sub-objectives 
which is listed below. 
Table 113 Portland EJ-3 Sub-Objective Score 
 
Name Description Output 
Factor 
70% 
Points Factor EJ -3 
Actual 
Score 
Portland 
Garnered 
Score 
EJ -3 Community Self-Reliance   50% 5.3 5.3 
 Local Financial Institution   
Deposits 
  50% 5.3 0 
Total   15 100% 10.6 5.3 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Community Self-Reliance 
Demonstrate that 50% of import sectors have increasing location quotients over the past 3 
years 
 
Local Financial Institution   Deposits 
Increase the total funds deposited in locally owned and operated financial institutions over 
time 
 
Rationale for Points Awarded 
Community Self-Reliance complies with standards Full points awarded 
Local Financial Institution Deposits does not complies with standards No data 
availability 
EJ‐4 Quality Jobs & Living Wages 
 
The Quality Jobs & Living Wages objective is comprised of two sub-objectives which 
is listed below. 
Table 114 Portland EJ-4 Sub Objectives Score 
Name Description Output 
Factor 
100% 
Points Factor EJ -4 
Actual 
Score 
Portland 
Garnered 
Score 
EJ -4 Median Household Income   50% 10 10 
 Living Wages   50% 10 10 
Total   20  20 20 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
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Definitions 
Median Household Income 
Increase real median household income over time 
 
Living Wages 
Demonstrate that 80% of household incomes in the jurisdiction meet or exceed the living 
wage standard 
Rationale for Points Awarded 
Median Household Income complies with standards Full points 
awarded 
Living Wages complies with standards Full points awarded 
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EJ5‐ Targeted Industry Development 
The Targeted Industry Development objective is comprised of 3 sub-objectives which 
is listed below. 
Table 115 Portland EJ -5 sub objective scores 
Name Description Output 
Factor 
70% 
Points Factor EJ -5 
Actual 
Score 
Portland 
Garnered 
Score 
EJ -5 Targeted Industry Businesses   33% 3.5 0 
 Targeted Industry Sales   33% 3.5 0 
 Targeted Industry 
Employment 
  33% 3.5 0 
Total   15 100% 10.5 0 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Targeted Industry Businesses 
Increased the total number of new business in targeted industry sectors 
over time 
Targeted Industry Sales 
Increase the annual sales or total value of business in targeted industry sectors 
over time 
Targeted Industry Employment  
 
Increased total employment in targeted industry sectors over time 
Rationale for Points Awarded 
Targeted Industry Businesses does not comply Portland has not developed 
a plan for developing targeted business development No points awarded 
 
Targeted Industry Sales does not comply Portland has not developed a plan 
for developing targeted business development No points awarded 
Targeted Industry Employment does not comply Portland has not 
developed a plan for developing targeted business development No points awarded 
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EJ‐6 Workforce Readiness 
The Workforce Readiness objective is comprised of 2 sub-objectives which is listed 
below. 
Table 116  Portland EJ - 6 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor EJ -6 
Actual 
Score 
Portland 
Garnered 
Score 
EJ -6 Trained Workforce   50% 5.3 0 
 Workforce Mobility   50% 5.3 5.3 
Total   15  8.6 5.3 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Trained Workforce 
Demonstrate improvements in workforce training outcomes for participants over the past 
3 years 
 
Workforce Mobility 
Demonstrate increased post-secondary educational attainment in the community over time 
Rationale for Points Awarded 
Trained Workforce complies with standards Full points awarded 
Workforce Mobility complies with standards Full points awarded 
EAC‐1 Education, Arts & Culture 
Strength and Weaknesses in Portland Education, Arts & Culture 
Scoring Methodology 
The Education, Arts & Culture Objective has 7 separate objectives that comprise the 
Built Environment. Table 117 lists each objective and sub-objective; its relevance; 
need for modification and what modifications needs to be undertaken to make it 
relevant for Australian conditions. 
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Table 117  Education, Arts & Culture Current Relevance and Modifications for Use 
in Australia 
 
 
EAC‐1 Education, Arts & Culture 
The 5 Objectives of STAR's Education, Arts & Community Goal Area promote an educated, 
cohesive, and socially connected community. EAC-3: Educational Opportunity & 
Attainment evaluates achievement and equitable access to a quality education so that all 
students may realize their full potential. EAC-1: Arts & Culture and EAC-5: Social & 
Cultural Diversity respect and celebrate the contributions that the arts and diversity bring to 
vibrant neighborhoods and communities (Star Communities 2015). 
 
Recognizing the importance of social connections within the community, EAC-4: Historic 
Preservation seeks to preserve the historical buildings and cultural resources that link the 
community to its past, while EAC-2: Community Cohesion encourages positive social 
interaction amongst neighbours (Star Communities 2015). 
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Table 118  STAR Communities Education, Arts & Culture Objectives 
Objective 
Number 
Objectives Title and Purpose Available 
points 
Portland 
Points 
EAC-1 Arts & Culture: Provide  a broad range of arts 
and cultural resources and activities that encourage 
participation and creative self-expression 
15 0 
EAC-2 Community Cohesion: Ensure a cohesive, 
connected community through adequate venues for 
community interaction, community building 
activities and events, and the sharing of information 
about community issues and services 
15 3.2 
EAC-3 Educational Opportunity & Attainments: 
Achieve equitable attainment of a quality education 
for individuals from birth to adulthood 
20 13.4 
EAC-4 Historic Preservation: Preserve and reuse historic 
structures and sites to retain local, regional, and 
national history and heritage, reinforce community 
character, and conserve resources 
10 7 
EAC-5 Social & Cultural Diversity: Celebrate and 
respect diversity and represent diverse perspectives 
in community decision making 
15 7 
Total Credit, Goal Area 70 30.6 
Source: (Star Communities 2015). 
Discussion Portland Education, Arts & Culture Objectives 
The 5 objectives of the Education, Arts and Community scored an overall score of 30.6 
out of 100 available points. Two of the 5 objectives (Historic Preservation and Social 
& Cultural Diversity) received the maximum allotment of points available for its 
respective outcome.  
The Art and Culture Objective was allotted no points as the level of creative industries 
in Portland did not reach the required threshold and public attendance data was not 
available for inclusion for rating purposes. 
The Community Cohesion objective has two components. The Community Venues 
did not receive a score as Portland is in the process of developing a new policy on 
community venues. 
The State of Victoria produces education statistics on a regional and state wide basis 
and as such there is no education statistics for a single municipality. No data 
specifically on Portland was publicly available for the Educational opportunity and 
Attainment objective which necessitated the low score for research integrity purposes. 
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EAC‐1 Arts & Culture 
 
The Arts & Culture objective is comprised of 2 sub-objectives which is listed below. 
Table 119  Portland EAC- 1 Sub-Objective Scores 
Name Description Output 
Factor 
100% 
Points Factor EAC-1 
Actual 
Score 
Portland 
Garnered 
Score 
EAC-1  Creative Industries   50% 7.5 0 
 Attendance and Participation   50% 7.5 0 
Total   15  15 0 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Creative Industries 
Demonstrate that creative industries represent at least a 5% share of all businesses in the 
county 
 
Attendance and Participation 
Part 1: Demonstrate that at least 35% of adult residents in the county attend a live 
performing arts event annually 
--AND-- 
Part 2: Demonstrate that at least 20% of adult residents in the county visit an art museum 
annually 
 
Rationale for Points Awarded 
Creative Industries does not qualify less than 5% share of all business in 
Portland are in the creative Industries category No points awarded 
Attendance and Participation does not qualify have no data for this 
objective No points awarded 
EAC‐2 Community Cohesion 
The Community Cohesion objective is comprised of 2 sub-objectives which is listed 
below. 
Table 120 Portland EAC - 2 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor EAC-2 
Actual 
Score 
Portland 
Garnered 
Score 
EAC-2  Community Venues   70% 7.4 0 
 Neighbourhood Cohesion   30% 3.2 3.2 
Total   15  10.6 3.2 
Source: (Star Communities 2015). 
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To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Community Venues 
Demonstrate that at least 75% of residents live within 1 mile of a community venue that is 
open to the public and offers free services and/or events for residents 
 
Neighbourhood Cohesion 
 
Demonstrate an increased percentage of neighborhoods reporting positive levels of 
neighborhood cohesion through community surveys 
 
Rationale for Points Awarded 
Community Venues does not qualify No points awarded 
Neighbourhood Cohesion does qualify Full points awarded 
EAC ‐3 Educational Opportunity and Attainment 
The Educational Opportunity and Attainment objective is comprised of 3 sub-
objectives which is listed below. 
Table 121 Portland EAC - 3 Sub-Objective Scores 
Name Description Output 
Factor 
100% 
Points Factor EAC-3 
Actual 
Score 
Portland 
Garnered 
Score 
EAC-3  Reading Proficiency   33% 6.7 6.7 
 Graduation Rate Option A   33% 6.7 6.7 
 Graduation Rate option B   25% 5 0 
 Graduation Rate Equity   33% 6.7 0 
Total   15  15 13.4 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Reading Proficiency 
Demonstrate at least 85% of third grade public school students meet or exceed reading 
proficiency 
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Graduation Rate 
Option A: Achieve a 90% average 4-year adjusted cohort high school graduation rate for all 
public schools in the jurisdiction 
--OR-- 
Option B: Demonstrate incremental progress towards a 90% average 4-year adjusted cohort 
high school graduation rate for all public schools in the jurisdiction in the past 3 years 
[Partial credit applies 
Graduation Rate Equity 
Increase, or maintain at 90% or above, the average 4-year adjusted cohort high school 
graduation rate for all students in all public schools in the jurisdiction from selected 
underperforming groups of race/ethnicity, special education, English language learners, or 
income 
Rationale for Points Awarded 
Reading Proficiency does qualify Federal government records reading 
proficiency data Full points awarded 
Graduation Rate does qualify Federal government records graduation data 
Full points awarded 
Graduation Rate Equity does not qualify Victoria collects and reports 
graduation data on a regional basis not on a local government level No 
points awarded 
EAC ‐4 Historic Preservation 
The Educational Opportunity and Attainment objective is comprised of 4 sub-
objectives which is listed below. 
Table 122  Portland EAC - 4 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor EAC-4 
Actual 
Score 
Portland 
Garnered 
Score 
EAC-4  Local Historic District(s)   20% 1.4 1.4 
 Preserved Structures and 
Sites 
  30% 2.1 2.1 
 Green Retrofits   30% 2.1 2.1 
 Economic Impact   20% 1.4 1.4 
Total   15  7.0 7 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Reading Proficiency 
Demonstrate at least 85% of third grade public school students meet or exceed reading 
proficiency 
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Graduation Rate 
Option A: Achieve a 90% average 4-year adjusted cohort high school graduation rate for all 
public schools in the jurisdiction 
--OR-- 
Option B: Demonstrate incremental progress towards a 90% average 4-year adjusted cohort 
high school graduation rate for all public schools in the jurisdiction in the past 3 years 
[Partial credit applies 
 
Graduation Rate Equity 
Increase, or maintain at 90% or above, the average 4-year adjusted cohort high school 
graduation rate for all students in all public schools in the jurisdiction from selected 
underperforming groups of race/ethnicity, special education, English language learners, or 
income 
 
Rationale for Points Awarded 
Reading Proficiency does qualify Federal government records reading 
proficiency data Full points awarded 
Graduation Rate does qualify Federal government records graduation data 
Full points awarded 
Graduation Rate Equity does not qualify Victoria collects and reports 
graduation data on a regional basis not on a local government level No 
points awarded 
EAC‐ 5 Social & Cultural diversity 
The Social & Cultural objective is comprised of 2 sub-objectives which is listed 
below. 
Table 123  Portland EAC - 5 Sub Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor EAC-5 
Actual 
Score 
Portland 
Garnered 
Score 
EAC-5  Diverse Community 
Representation 
  50% 3.5 3.5 
 Social & Cultural Diversity   50% 3.5 3.5 
Total   15  7.0 7 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Diverse Community Representation 
Demonstrate that appointments to local advisory boards and commissions reflect the racial 
and ethnic diversity of the community 
 
Social & Cultural Diversity 
Demonstrate that public events celebrating social and cultural diversity are held in the 
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community 
 
Rationale for Points Awarded 
Diverse Community Representation does qualify meet standard Full 
points awarded 
Social & Cultural Diversity does qualify meet standard Full points 
awarded 
 
Equity & Empowerment 
Scoring Methodology 
 
The Equity & Employment Objective has 7 separate objectives that comprise the Built 
Environment. Table 124 lists each objective and sub objective; its relevance; need for 
modification and what modifications needs to be undertaken to make it relevant for 
Australian conditions. 
Table 124  Equity & Empowerment Current Relevance and Modifications for Use in 
Australia 
Name Description Relevance Need To 
modify 
Data 
Required 
Equity & 
Empowerment 
 
Civic Engagement 
 Voter Turnout Rate Y N Data is available 
 Volunteerism Option A Y N Data is available 
 Volunteerism Option B Y Y Data is available 
 Sense of Empowerment option A Y N Data is available 
 Sense of Empowerment option B Y N Data is available 
Civil & Human Rights 
 Resolution of Complaints Y N Data is  available 
Environmental Justice 
 Reduce Risk and Exposure Y N Data is available 
Equitable Service & Access 
 Equitable Access and Proximity Y N Data is available 
Human Services 
 Human Services Assistance Y N No Data is available 
Poverty Prevention 
& Alleviation 
    
 Poverty Reduction Y N No Data is available 
 Equitable Poverty Reduction Y N No Data is available 
Equity & Empowerment   
The 6 Objectives in STAR's Equity & Empowerment Goal Area promote equity, 
inclusion, and access to opportunity for all residents. EE-1: Civic Engagement 
measures citizen participation in civic affairs through voting and volunteerism, as well 
as their feelings of empowerment in influencing local decision-making (Star 
Communities 2015). 
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Other Objectives ensure that benefits and burdens of development are equitably 
distributed across the community. EE-2: Civil & Human Rights promotes the full 
enjoyment of civil and human rights by all residents in the community. EE-4: Equitable 
Services & Access evaluates the distribution of foundational community assets, such 
as tree canopy, schools, and transit, and rewards communities for reducing disparities 
in access. EE-3: Environmental Justice seeks relief for low-income persons and 
minorities from unfair environmental, economic, and health impacts (Star 
Communities 2015). 
 
Finally, Objectives in the Equity & Empowerment Goal Area enable all residents to 
lead lives of dignity. EE-5: Human Services assures that local programs are in place 
to meet basic human needs, and that priority populations are receiving assistance with 
the end goal of increasing self-sufficiency. EE-6: Poverty Prevention & Alleviation 
measures the decrease in poverty over time and the ability of people living in poverty 
to obtain greater economic stability (Star Communities 2015). 
 
Table 125 STAR Communities Equity & Empowerment Goal Objectives 
Objective 
 Number  
Objectives Title and Purpose Available 
points 
Portland 
Points 
EE-1 Civic Engagement: Improve community well-being 
through participation in local decision making and 
volunteering with community organizations 
15 10.6 
EE-2 Civil & Human Rights: Promote the full enjoyment 
of civil and human rights for all residents in the 
community 
10 7 
EE-3 Environmental Justice: Reduce polluted and toxic 
environments with an emphasis on alleviating 
disproportionate health hazards in areas where low 
income residents and persons of colour live 
15 10.5 
EE-4 Equitable Services & Access: Ensure equitable 
access to foundational community assets within and 
between neighbourhoods and populations 
20 14 
EE-5 Human Services: Ensure high quality human 
services programs are available and utilized to 
guarantee basic human needs so that all residents 
lead lives of  dignity 
20 14 
EE-6 Poverty Prevention & Alleviation: Prevent people 
from falling into poverty and proactively enable 
those who are living in poverty to obtain greater, 
lasting economic stability and security 
20 0 
Total Credit, Goal Area 100 56.1 
Source: (Star Communities 2015). 
Discussion Portland Equity & Empowerment Objectives 
The 6 objectives of the Equity & Empowerment scored an overall score of 56.1 out of 
100 available points. Three of the 6 objectives (Civic Engagement; Civil and Human 
rights and Environmental Justice) received the maximum allotment of points available 
for its respective outcome.  
The Civic Engagement Objective is comprised of 3 sub-objectives. Voting in Australia 
is compulsory so Portland garners the maximum allowable points for that sub-
objective. The Portland community wellness and wellbeing program has a substantial 
number of volunteers but does not have any data on the growth in the numbers of 
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volunteers. Portland does not have programs relating to Poverty Prevention & 
Alleviation. 
EE‐1 Civic Engagement 
The Voter Turnout Rate objective is comprised of 3 sub-objectives which is listed 
below. 
 
Table 126 Portland EE-1 sub objective scores 
Name Description Output 
Factor 
70% 
Points Factor EE-1 
Actual 
Score 
Portland 
Garnered 
Score 
EE-1 Voter Turnout Rate   40% 4.2 4.2 
 Volunteerism Option A   30% 3.2 3.2 
 Volunteerism Option B   21% 2.2  
 Sense of Empowerment 
Option A 
  30% 3.2 3.2 
 Sense of Empowerment 
Option B 
  21% 2.2  
Total   15 100% 10.5 10.5 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Voter Turnout Rate 
Increase the percentage of voters participating in local elections over time [Partial credit 
available] 
 
Volunteerism 
Option A: Demonstrate that at least 30% of residents in large jurisdictions or 35% of 
residents in small or midsized jurisdictions volunteered in the past year 
--OR-- 
Option B: Demonstrate an increase in the percentage of residents who volunteered over the 
past 3 years [Partial credit applies 
 
Sense of Empowerment 
Option A: Demonstrate that at least 50% of residents believe they are able to have a 
positive impact on their community based on a local survey 
--OR-- 
Option B: Increase over time the percentage of residents who believe they are able to 
have a positive impact on their community based on local surveys [Partial credit 
applies] 
Rationale for Points Awarded 
Voter Turnout Rate does qualify meet standard Full points awarded 
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Volunteerism does not qualify No data to determine if it meets standard No 
points awarded 
Sense of Empowerment does not qualify No data to determine if it meets 
standard No points awarded 
EE‐2 Civil and Human Rights 
The Civil and Human Rights objective is comprised of one sub objective which is 
listed below. 
Table 127  Portland EE - 2 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor EE-2 
Actual 
Score 
Portland 
Garnered 
Score 
EE-2 Resolution of Complaints   70% 7 7 
Total   15  7 7 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Resolution of Complaints 
Demonstrate that all civil and human rights complaints in the past 3 years 
have been investigated and violations redressed in a timely manner 
 
Rationale for Points Awarded 
Resolution of Complaints does qualify meet standard Full points 
awarded 
EE‐3 Environmental Justice 
The Environmental Justice objective is comprised of 1 sub-objective which is listed 
below. 
Table 128  Portland EE - 3 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor EE-3 
Actual 
Score 
Portland 
Garnered 
Score 
EE-3 Reduce Risk and Exposure   100% 10.5 10.5 
Total   15  10.5 10.5 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
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Definitions 
Reduce Risk and Exposure  
 
Demonstrate progress towards achieving targets for prioritized environmental justice sites 
identified in a locally adopted plan [Partial credit available] 
 
Rationale for Points Awarded 
Reduce Risk and Exposure does qualify meet standard Full points 
awarded 
EE‐4 Equitable Service & Access 
The Equitable Service & Access objective is comprised of one sub objective which is 
listed below. 
Table 129 Portland EE - 4 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor EE-4 
Actual 
Score 
Portland 
Garnered 
Score 
EE-4 Equitable Access and 
Proximity 
  100% 14 14 
Total   20  14 14 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Equitable Access and Proximity 
Demonstrate increased access and proximity by residents of diverse income levels and 
race/ethnicity to the following community facilities, services, and infrastructure: 
 Public transit facilities and service levels 
 Public libraries 
 Public schools 
 Public spaces 
 Healthful food 
 Health and human services 
 Digital access or high speed internet 
 Urban tree canopy 
 Emergency response times [Partial credit available 
 
Rationale for Points Awarded 
Equitable Access and Proximity does qualify meet standard Full points 
awarded 
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EE‐5 Human Services 
The Human Services objective is comprised of one sub objective which is listed 
below. 
Table 130 Portland EE - 5 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor EE-5 
Actual 
Score 
Portland 
Garnered 
Score 
EE-5 Human Services Assistance   100% 14 0 
Total   20  14 0 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Human Services Assistance 
Reduce the percentage of people in selected priority populations who need assistance 
obtaining selected priority human services [Partial credit available] 
 
Rationale for Points Awarded 
Human Services Assistance does not qualify Portland does not have any 
data on this objective No points awarded 
EE‐6 Poverty Prevention & Alleviation 
The Poverty Prevention & Alleviation objective is comprised of 2 sub-objectives 
which is listed below. 
Table 131  Portland EE - 6 Sub-objective Scores 
Name Description Output 
Factor 
70% 
Points Factor EE-6 
Actual 
Score 
Portland 
Garnered 
Score 
EE-6 Poverty Reduction   60% 12 0 
 Equitable Poverty Reduction   40% 8 0 
Total   20   0 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Poverty Reduction 
Demonstrate progress towards a target of no residents living below the poverty line by 
2025 [Partial credit available] 
Equitable Poverty Reduction 
Demonstrate a decrease over time in the percentage of residents living below the 
poverty line from at least 3 population subgroups 
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Rationale for Points Awarded 
Poverty Reduction Portland does not have any data on this objective No 
points awarded 
Equitable Poverty Reduction Portland does not have any data on this 
objective No points awarded 
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Health & Safety 
Strength and Weaknesses in Portland Health & Safety Scoring 
Methodology 
The Health & Safety Objective has seven separate objectives that comprise the Built 
Environment. Table 132 lists each objective and sub-objective; its relevance; need for 
modification and what modifications needs to be undertaken to make it relevant for 
Australian conditions. 
Table 132 Health & Safety Current Relevance and Modifications for Use in Australia 
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Table 132 Continued 
 
Health & Safety 
The 7 Objectives in STAR's Health & Safety Goal Area recognize that the development of 
healthy, safe, and resilient communities requires proactive efforts to prevent disease, injury, 
and premature death by fortifying protective factors and reducing risk factors that undermine 
healthy outcomes (Star Communities 2015). 
 
In this Goal Area, HS-2: Community Health & Health System serves as the overall, composite 
measure of public health, public health services, and integration of health considerations into local 
decision-making. The other Objectives address more specific health issues, such as HS-7: Safe 
Communities, which seeks to reduce violence through proven prevention strategies, and HS-5: 
Indoor Air Quality, which addresses the design and maintenance of schools, public buildings, and 
housing in relation to indoor air quality (Star Communities 2015). 
 
“Two Objectives are closely focused on reducing obesity and preventing related illnesses like 
diabetes and heart disease. HS-1: Active Living encourages physical activity for adults and kids 
through community design improvements and activities that promote walking, bicycling, and 
other forms of recreation. HS-4: Food Access & Nutrition measures the accessibility to 
fresh, healthful food and recognizes efforts to encourage healthy eating (Star Communities 
2015). 
 
Finally, 2 Objectives address planning efforts to prevent and alleviate the impacts of 
hazardous events and emergency situations. HS-6: Natural & Human Hazards focuses on 
reducing vulnerability to identified community risk areas. HS-3: Emergency Prevention & 
Response evaluates the preparedness of emergency responders to efficiently and effectively 
respond to emergencies (Star Communities 2015). 
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Table 133  STAR Communities Health & Safety Objectives 
Objective 
Number 
Objectives Title and Purpose Available 
points 
Portland 
Points 
HS-1 Active Living: Enable adults and kids to maintain 
healthy, active lifestyles by integrating physical 
activity into their daily routines 
15 0 
HS-2 Community Health & Health System: Achieve 
positive health outcomes and minimize health risk 
factors through a high quality local health system that 
is accessible and responsive to community needs 
20 5 
HS-3 Emergency Prevention & Response: Reduce harm to 
humans and property by utilizing long term 
preventative and collaborative approaches to avoid 
emergency incidents and minimize their impacts 
15 15 
HS-4 Food Access & Nutrition: Ensure that adults and 
children of all income levels have opportunities to 
learn about nutritious eating and have physical and 
economic access to fresh  healthful food 
15 0 
HS-5 Indoor Air quality: Ensure that indoor air quality is 
healthy for all people 
5 0 
HS-6 Natural & Human Hazards: Reduce vulnerability to 
all hazards, secure critical infrastructure, and ensure 
that communities are prepared to effectively respond to 
and recover from crisis 
15 10.6 
HS-7 Safe Communities: Prevent and reduce violent crime 
and increase perceptions of safety through interagency 
collaboration and with residents as empowered 
partners 
15 7.5 
Total Credit, Goal Area 100 38.1 
Source: (Star Communities 2015). 
Discussion Portland Health & Safety Objectives 
The 7 objectives of the Health & Safety scored an overall score of 38.1 out of 100 
available points.  Two of the 7 objectives (Emergency Prevention & Response and 
Natural & Human Hazard) received the maximum allotment of points available for its 
respective outcome.  
 
The Active Living Objective has 2 sub-objectives neither of which has reported 
statistics. Active Kids sub-objective would be either be the responsibility of the 
Victorian Department of Education for school age children or the myriad of sporting 
clubs in the Portland area.  
The Indoor Air Quality (IAQ) Objective has 2 objectives. The IAQ Complaints to 
School Districts is not valid for Victoria as the State government operates the local 
public school system and does not provide public information on that topic. Victoria 
also has a private school network which is run by individual educational providers 
again these organizations do not provide public information on that topic.  
The Food Access & Nutrition Objective is comprised of 4 sub-objectives. In relation 
to food Security and Assistance Portland has no programs on this matter. 
Portland does not addresses providing access to healthful food through any garden 
program which helps residents use their backyards or balconies to grow their own food, 
shade their homes, create habitat gardens, use water wisely or recycle wastes.  
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The Safe Communities sub-objective relating to school violence could not be answered 
as the Victorian Department of Education does not release the result to the public. 
HS‐I: Active Living 
The Active Living objective is comprised of 3 sub-objectives which is listed below. 
Table 134  Portland HS - 1 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor HS-1 
Actual 
Score 
Portland 
Garnered 
Score 
HS-1 Active Adults   50% 5.3 0 
 Active Kids, Option A   50% 5.3 0 
 Active Kids, Option B   25% 2.6 0 
Total   15   0 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Active Adults 
Demonstrate that 21% or less of adults aged 20+ report no leisure time physical activity 
within the past month 
Active Kids 
Option A: Increase the percentage of high school students that are physically active for 60 
minutes per day on 5 or more days 
--OR-- 
Option B: Increase the percentage of public schools that require some form of physical 
activity daily, such as physical education classes or recess [Partial credit applies] 
Rationale for Points Awarded 
Active Adults Portland does not have any data on this objective No 
points awarded 
Active Kids does not have any data on this objective No points awarded 
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HS‐2: Community Health & Health System 
The Community Health & Health System objective is comprised of 4 sub-objectives 
which is listed below. 
Table 135  Portland HS - 2 Sub-Objective Scores 
Name Description Output 
Factor 
100% 
Points Factor HS-2 
Actual 
Score 
Portland 
Garnered 
Score 
HS-2 Health Outcomes   25% 5 0 
 Health Behaviours   25% 5 0 
 Clinical Care   25% 5 0 
 Quality of Local Health 
System, Option A 
  25% 5 5 
 Quality of Local Health 
System, Option B 
  25% 5 0 
 Quality of Local Health 
System, Option C 
  17.5% 3.5 0 
Total   20   5 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Health Outcomes 
Demonstrate that the county is a Top US Performer in regards to morbidity and mortality 
indicators [Partial credit available 
Health Behaviours 
Demonstrate that the county is a Top US Performer in regards to key behaviors that impact 
health [Partial credit available] 
 
Clinical Care 
Demonstrate that the county is a Top US Performer in regards to quality of clinical care, 
including access to health care [Partial credit available] 
 
Quality of Local Health System 
Option A: Demonstrate that at least one hospital in the county is recognized as a top 
performer by the Joint Commission 
--OR-- 
Option B: Demonstrate that the local public health department is accredited by the Public 
Health Accreditation Board (PHAB) 
--OR-- 
Option C: Demonstrate that at least 30% of public health clinicians are board certified in 
their specialty areas and ancillary staff holds professional certification in their respective 
fields [Partial credit available] 
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Rationale for Points Awarded 
Health Outcomes Portland does not have any data on this objective No 
points awarded 
Health Behaviours Portland does not have any data on this objective No 
points awarded 
Clinical Care Portland does not have any data on this objective No points 
awarded 
Quality of Local Health System Federal Government does have data on this 
objective Full points awarded 
HS‐3: Emergency Prevention & Response 
The Emergency Prevention & Response objective is comprised of 3 sub-objectives 
which is listed below. 
Table 136  Portland HS - 3 Sub-Objective Scores 
Name Description Output 
Factor 
100% 
Points Factor HS-3 
Actual 
Score 
Portland 
Garnered 
Score 
HS-3 Superior Fire Protection   40% 6 6 
 Emergency Response Times   40% 6 6 
 National Incident 
Management System 
  20% 3 3 
Total   15  15 15 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Superior Fire Protection 
Achieve a Class 4 ISO rating or better 
 
Emergency Response Times 
Demonstrate that 90% of response times are in compliance with standards set by the National 
Fire Protection Association (NFPA 
 
National Incident Management System 
Demonstrate that the community is in compliance with the National Incident Management 
System (NIMS) 
 
Rationale for Points Awarded 
Superior Fire Protection met the criteria Full points awarded  
Emergency Response Times met the criteria Full points awarded 
539 
 
National Incident Management System met the criteria Full points 
awarded 
HS‐4: Food Access & Nutrition 
The Food Access & Nutrition objective is comprised of 4 sub-objectives which is 
listed below. 
Table 137  Portland HS - 4 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor HS-4 
Actual 
Score 
Portland 
Garnered 
Score 
HS-4 Local Fresh Food   25% 2.6 0 
 Food Security and 
Assistance 
  25% 2.6 0 
 Access to Healthful Food   25% 2.6 0 
 School Nutrition   25% 2.6 0 
Total   15  10.4 0 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Local Fresh Food 
Option A: Demonstrate an increase over the past 3 years in the amount of fresh food produced 
through local urban agriculture 
--OR-- 
Option B: Demonstrate an increase over the past 3 years in the amount of fresh food sold 
locally at farmers markets or other direct farm-to-consumer activities 
 
Food Security and Assistance 
Demonstrate an increase over the past 3 years in the ability of low-income families to access 
low cost, healthful food 
 
Access to Healthful Food 
Option A: Demonstrate an increase over the past 3 years in the percentage of residents within 
a walkable 1/4-mile of a healthful retail food outlet 
--OR-- 
Option B: Demonstrate a decrease over the past 3 years in the percentage of residents 
living in a urban or rural food desert 
 
School Nutrition 
Demonstrate an increase over the past 3 years in the food service sales of fresh fruits and 
vegetables in the largest public school district 
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Rationale for Points Awarded 
Local Fresh Food does not meet the criteria no data records No points 
awarded 
Food Security and Assistance does not meet the criteria No points 
awarded 
Access to Healthful Food does not meet the criteria No points awarded 
School Nutrition does not meet the criteria no data records No points 
awarded 
H‐5: Indoor Air Quality 
The Indoor Air Quality objective is comprised of 3 sub-objectives which is listed 
below. 
Table 138  Portland HS - 5 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor HS-5 
Actual 
Score 
Portland 
Garnered 
Score 
HS-5 IAQ Complaints to School 
District 
  50% 1.8 0 
 IAQ Complaints to 
Enforcement Agency 
  50% 1.8 0 
Total   5  3.6 0 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
 
Definitions 
IAQ Complaints to School District 
Decrease the number of student, parent, and staff complaints to the public 
school district regarding indoor air quality (IAQ) over time 
 
IAQ Complaints to Enforcement Agency 
Decrease the number of tenant complaints regarding IAQ over time 
 
Rationale for Points Awarded 
IAQ Complaints to School District does not meet the criteria no data 
records No points awarded 
IAQ Complaints to Enforcement Agency does not meet the criteria no 
data records No points awarded 
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HS‐6: Natural & Human Hazards 
The Natural & Human Hazards objective is comprised of 3 sub-objectives which is 
listed below. 
Table 139  Portland HS - 6 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor HS-6 
Actual 
Score 
Portland 
Garnered 
Score 
HS-6 Location-Specific Hazards   50% 5.3 5.3 
 Full Community Hazards   50% 5.3 5.3 
Total   15  10.6 10.6 
Source: (Star Communities 2015). 
To better understand exactly what each sub-objective represents a brief definition for each 
is listed below.  
Definitions 
Location-Specific Hazards 
Part 1: 
Option A: Reduce over time the number of homes below code standards that are located 
in designated high risk areas 
--OR-- 
Option B: Reduce over time the percentage of residents living in designated high risk 
areas 
--AND-- 
Part 2: Reduce over time the critical infrastructure below code standards that is located in 
designated high risk areas 
Full Community Hazards 
Demonstrate increased resilience to community-wide hazard threats over time 
 
Rationale for Points Awarded 
Location-Specific Hazards does meet the criteria Full points awarded 
Full Community Hazards does meet the criteria Full points awarded 
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HS‐7: Safe Communities 
The Safe Communities objective is comprised of 2 sub-objectives which is listed 
below. 
Table 140  Portland HS - 7 Sub-Objective Scores 
Name Description Output 
Factor 
100% 
Points Factor HS-7 
Actual 
Score 
Portland 
Garnered 
Score 
HS-7 Violent Crime Rate   50% 7.5 7.5 
 School Violence   50% 7.5 0 
Total   15  15 7.5 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Violent Crime Rate 
Demonstrate that the average violent crime rate for the past 3 years is below the following 
thresholds: 
• 5.5 homicides per 100,000 residents 
• 70 incidents of rape or attempted rape per 100,000 residents 
• 462.7 aggravated assaults per 100,000 residents 
 
School Violence 
Demonstrate that the average number of incidents of school violence is less than 10 per 1,000 
students for all public schools in the jurisdiction 
 
Rationale for Points Awarded 
Violent Crime Rate does meet the criteria Full points awarded 
School Violence does not meet the criteria no data No points awarded 
Natural Systems 
Strength and Weaknesses in Portland Natural Systems Scoring 
Methodology 
The Natural Systems Objective has 7 separate objectives that comprise the Built 
Environment. Table 141 lists each objective and sub-objective; its relevance; need for 
modification and what modifications needs to be undertaken to make it relevant for 
Australian conditions. 
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Table 141  Natural Systems Current Relevance and Modifications for Use in 
Australia 
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Table 141 continued 
 
Natural Systems 
The 6 Objectives in the Natural Systems Goal Area help communities protect and restore the 
places that provide resources to support life. The Goal Area takes an ecosystem services approach 
and recognizes the wide range of benefits natural systems provide, such as food, water, and natural 
regulating processes affecting climate and floods. Natural systems services also extend to cultural 
benefits like aesthetic value and recreation (Star Communities 2015). 
With an emphasis on connectivity and collaboration, NS-3: Natural Resource Protection focuses 
on issues at a broad ecosystem and ecoregional scale. This Objective is complemented by NS-1: 
Green Infrastructure, which aims to integrate natural design with the built environment and 
emphasizes benefits that extend beyond storm water harvesting to include temperature control, 
air quality, and opportunities for physical activity. NS-6: Working Lands recognize the 
environmental contributions of land management to the Natural Systems Goal Area (Star 
Communities 2015). 
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Objective 
Number 
Objectives Title and Purpose Available 
points 
Portland 
Points 
NS-1 Green Infrastructure: Design and maintain a 
network of green infrastructure features that 
integrate with the built environment to conserve 
ecosystem functions and provide associated  
benefits to human populations 
20 14 
NS-2 Invasive Species: Prevent and manage invasive 
species in order to restore and protect natural 
ecosystems and the benefits they provide 
10 6.9 
NS-3 Natural Resource Protection: Protect, enhance 
and restore natural ecosystems and cultural 
landscapes to confer resilience and support clean 
water and air, food supply and public safety 
20 14 
NS-4 Outdoor Air Quality: Ensure that outdoor air 
quality is healthy for all people and protects the 
welfare of the community 
15 15 
NS-5 Water in the Environment: Protect and restore 
the biological, chemical and hydrological integrity 
of water in the natural environment 
20 15 
NS-6 Working Lands: Conserve and maintain lands that 
provide raw materials in way that allow for 
sustained harvest and preserve ecosystem integrity 
15 8.4 
Total Credit, Goal Area 100 73.3 
Source: (Star Communities 2015). 
Discussion Natural Systems Objectives 
The 6 objectives of the Health & Safety scored an overall score of 73.3 out of 100 
available points. Five of the 6 objectives (Green Infrastructure; Invasive Species; 
Natural Resource Protection; Outdoor Air quality) received the maximum allotment 
of points available for its respective outcome.  
NS‐1: Green Infrastructure 
The Green Infrastructure objective is comprised of 2 sub-objectives which is listed 
below. 
Table 142 Portland NS -1 sub objective scores 
Name Description Output 
Factor 
70% 
Points Factor NS-1 
Actual 
Score 
Portland 
Garnered 
Score 
NS-1 Designated Green 
Infrastructure 
  60% 8.4 8.4 
 Green Infrastructure 
Distribution 
  40% 5.6 5.6 
Total   20  14 14 
Source: (Star Communities 2015). 
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To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
 Designated Green Infrastructure 
 
Option A: Demonstrate that 35% of the jurisdiction's land area has protected vegetated 
surfaces performing a minimum of 2 of the following functions: 
• Localized cooling through tree canopy cover, green roofs, or green walls 
• Water management through wetlands, stream buffers, and permeable surfaces 
• Recreation through parks and/or greenways 
--OR-- 
Option B: Demonstrate at least a 2% annual average increase in land area with protected 
vegetated surfaces over at least 3 data points 
 
Green Infrastructure Distribution 
Demonstrate that 85% of the population lives within a 1/2-mile walk distance from green 
infrastructure features that are performing a minimum of 2 of the following functions: 
• Localized cooling through tree canopy cover, green roofs or green walls 
• Water management through wetlands, stream buffers, and permeable surfaces 
• Recreation through parks and/or greenways 
 
Rationale for Points Awarded 
Designated Green Infrastructure does meet the criteria Full points 
awarded 
Green Infrastructure Distribution does meet the criteria Full points 
awarded 
NS‐2: Invasive Species 
The Invasive Species objective is comprised of 3 sub objectives which is listed below. 
 
Table 143  Portland NS - 2 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor NS-2 
Actual 
Score 
Portland 
Garnered 
Score 
NS-2 Invasive Species Prevention   33% 2.3 2.3 
 Invasive Species 
Containment 
  33% 2.3 2.3 
 Invasive Species Eradication 
Option A 
  33% 2.3 2.3 
 Invasive Species Eradication 
Option B 
  23% 1.6  
Total   10  10 6.9 
Source: (Star Communities 2015). 
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To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Invasive Species Prevention 
Show that no new invasive species have established themselves in the last 5 years in priority 
natural systems areas and critical entry points 
Invasive Species Containment 
Show that existing invasive species have not moved into priority natural systems areas and 
critical entry points 
Invasive Species Eradication 
Option A: Eradicate existing invasive species from priority natural systems areas and 
critical entry points 
--OR-- 
Option B: Demonstrate progress towards targets identified in the community's local 
integrated pest management plan [Partial credit applies] 
 
Rationale for Points Awarded 
Invasive Species Prevention does meet the criteria Full points awarded 
Invasive Species Containment does meet the criteria Full points awarded 
Invasive Species Eradication does meet the criteria Full points awarded 
NS‐3: Natural Resource Protection 
The Natural Resource Protection objective is comprised of 4 sub-objectives which is 
listed below. 
Table 144 Portland NS - 3 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor NS-3 
Actual 
Score 
Portland 
Garnered 
Score 
NS-3 Priority Natural Systems 
Areas 
  25% 5 5 
 Wetlands, Streams, and 
Shoreline Buffers 
  25% 5 5 
 Connectivity   25% 5 5 
 Restoration   25% 5 5 
Total   20  20 20 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
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Definitions 
Priority Natural Systems Areas 
Option A: Achieve targets for acres of land preserved in priority natural systems areas 
identified in a locally adopted natural systems or preservation plan 
--OR-- 
Option B: Demonstrate incremental progress towards achievement of targets for acres of 
land preserved identified in a locally-adopted natural systems or preservation plan 
 
Wetlands, Streams, and Shoreline Buffers 
Achieve no-net-loss of wetlands, streams, and shoreline buffers 
Connectivity 
Increase the amount of natural or restored areas directly connected to regional natural 
systems in order to improve ecosystem services 
Restoration 
Reduce the difference between the actual acreage restored and targeted acreage established in 
the natural systems plan or land conservation plan 
Rationale for Points Awarded 
Priority Natural Systems Areas does meet the criteria Full points 
awarded 
Wetlands, Streams, and Shoreline Buffers does meet the criteria Full 
points awarded 
Connectivity does meet the criteria Full points awarded 
Restoration does meet the criteria Full points awarded 
NS‐4: Outdoor Air Quality 
The Outdoor Air quality objective is comprised of 1 sub-objective which is listed 
below. 
 
Table 145  Portland NS - 4 Sub-Objective Scores 
Name Description Output 
Factor 
100% 
Points Factor NS-4 
Actual 
Score 
Portland 
Garnered 
Score 
NS-4 Concentration and Emissions 
Option A 
  100% 15 15 
 Concentration and Emissions 
Option B 
  50% 7.5 7.5 
Total   15  15 15 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
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Definitions 
Concentration and Emissions 
Option A: Achieve attainment or maintenance status for all measured 
criteria pollutants 
--OR-- 
Option B: 
Part 1: Demonstrate a decrease in the annual concentration of the non-attainment criteria 
pollutant(s) that have the greatest impacts on public health, specifically PM2.5, PM10, and 
ozone 
--AND-- 
Part 2: Demonstrate a decrease in the annual number of days in which the Air Quality Index 
(AQI) exceeds 100 over the past 5 years Partial credit applies 
Rationale for Points Awarded 
Concentration and Emissions does meet the criteria Full points 
awarded 
NS‐5: Water in the Environment 
The Water in the Environment objective is comprised of 4 sub-objectives which is 
listed below. 
Table 146  Portland NS - 5 Sub-Objective Scores 
Name Description Output 
Factor 
100% 
Points Factor NS-5 
Actual 
Score 
Portland 
Garnered 
Score 
NS-5 Hydrological Integrity   25% 5 0 
 Biological Integrity   25% 5 5 
 Chemical Integrity – 
Pollutants, Option A 
  25% 5 5 
 Chemical Integrity – 
Pollutants, Option B 
  17.5% 3.5  
 Chemical Integrity – 
Usability , Option A 
  25% 5 5 
 Chemical Integrity – 
Usability , Option B 
  17.5% 3.5  
Total   20  20 15 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
Definitions 
Hydrological Integrity 
Demonstrate that the amount of water withdrawn from the system for human uses does not 
exceed the amount of freshwater entering the system through precipitation, river flow, and 
other sources 
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Biological Integrity 
Achieve a biological integrity rating of 'Very Good' or 'Good' based on EPA's 305(b) 
reporting requirements for all water bodies with appropriate designated uses 
 
Chemical Integrity - Pollutants 
Option A: Demonstrate pollutant loadings below Total Maximum Daily Load (TMDL) 
levels 
--OR-- 
Option B: Demonstrate a steady decrease in pollutant levels towards a long-term goal of 
below TMDL levels [Partial credit applies] 
 
Chemical Integrity - Usability 
Option A: Demonstrate that all non-industrial water bodies are swimmable and fishable 
during 90% of days in the past year 
--OR-- 
Option B: Demonstrate a steady reduction in water closures of at least 2% annually towards 
achieving 90% of days being swimmable and fishable [Partial credit applies] 
 
Rationale for Points Awarded 
Hydrological Integrity does not meet the criteria no data No points 
awarded 
Biological Integrity does meet the criteria Full points awarded 
Chemical Integrity – Pollutants does meet the criteria Full points 
awarded 
Chemical Integrity – Usability does meet the criteria Full points 
awarded 
 NS‐6: Working Lands 
The Working lands objective is comprised of 2 sub-objectives which is listed below. 
Table 147 Portland NS - 6 Sub-Objective Scores 
Name Description Output 
Factor 
70% 
Points Factor NS-6 
Actual 
Score 
Portland 
Garnered 
Score 
NS-6 Land Management, Option A   60% 6.3 6.3 
 Land Management, Option B   40% 4.2 0 
 Certified Sustainable 
Harvests 
  20% 2.1 2.1 
Total   15  15 8.4 
Source: (Star Communities 2015). 
To better understand exactly what each sub objective represents a brief definition for each 
is listed below.  
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Definitions 
Land Management 
Option A: Use best management practices (BMPs) on 100% of working lands in the 
jurisdiction 
--OR-- 
Option B: Demonstrate at least a 2% annual average increase in working lands utilizing 
BMPs over at least 3 data points. [Partial credit applies] 
 
Certified Sustainable Harvests 
Increase the number of certified sustainable harvesters for a locally selected industry over 
time 
 
Rationale for Points Awarded 
Land Management does meet the criteria Full points awarded 
Certified Sustainable Harvests does not meet the criteria no data No 
points awarded 
Discussion Overall Results for Portland 2016 
Portland overall score on the STAR Communities sustainable index was 401 out of a 
possible 720 points. This score places Portland into the 4 Star community class. As of 
February 2015 there were only 8 communities in the United States (Austin, TX; 
Broward County, FL; Davenport, IA; Evanston, IL; Portland OR; Tacoma, WA; 
Tucson, AZ and Washington DC) that held that rating. 
Portland would have return a higher score if data could have been sourced for the 
Economy and Jobs; Education, Arts & Community and the Health & Safety Objectives 
sections.  
 
 STAR Communities Crosswalk Spreadsheet  
 
Crosswalk is an Excel spreadsheet containing all of STAR’s evaluation measures. 
Communities can modify this spreadsheet to determine alignment with existing 
sustainability plans, programs, and policies.  
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Figure 645  Crosswalk Spreadsheet Built Environment Objectives BE-1-BE-2 
 
Source: (Star Communities, 2015). 
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Figure 646  Crosswalk Spreadsheet Built Environment Objectives BE-2-BE-3 
 
Source: (Star Communities, 2015). 
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Figure 647  Crosswalk Spreadsheet Built Environment Objectives BE-3-BE-4 
 
Source: (Star Communities, 2015). 
555 
 
Figure 648  Crosswalk Spreadsheet Built Environment Objectives BE-1-BE-5 
 
Source: (Star Communities, 2015). 
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Figure 649  Crosswalk Spreadsheet Built Environment & Climate & Energy Objectives BE-6-BE-7 & CE-1-CE-2 
 
Source: (Star Communities, 2015).
557 
 
Figure 650  Crosswalk Spreadsheet Climate & Energy Objectives CE-3-CE-5 
 
Source: (Star Communities, 2015) 
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Figure 651  Crosswalk Spreadsheet Climate & Energy and EAC Objectives CE-5-CE7 & EAC-1 
 
Source: (Star Communities, 2015). 
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Figure 652  Crosswalk Spreadsheet EAC Objectives EAC-1-EAC-4 
 
Source: (Star Communities, 2015). 
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Figure 653  Crosswalk Spreadsheet EAC & EE Objectives EAC-4-EAC-5 & EE-1 – EE-2 
 
Source: (Star Communities, 2015).  
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Figure 654  Crosswalk Spreadsheet EE & EJ Objectives EE-3-EE-6 & EJ-1 
 
Source: (Star Communities, 2015).  
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Figure 655  Crosswalk Spreadsheet EJ Objectives EJ-1-EJ-3 
 
Source: (Star Communities, 2015). 
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Figure 656  Crosswalk Spreadsheet EJ & HS Objectives EJ-4-EJ-6 & HS-1 
 
Source: (Star Communities, 2015).  
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Figure 657  Crosswalk Spreadsheet HS Objectives HS-1-HS-3 
 
Source: (Star Communities, 2015).  
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Figure 658  Crosswalk Spreadsheet HS Objectives HS-4-HS-5 
 
Source: (Star Communities, 2015).  
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Figure 659  Crosswalk Spreadsheet HS & NS Objectives HS-6-HS-7 & NS-1 
 
Source: (Star Communities, 2015). 
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Figure 660  Crosswalk Spreadsheet NS Objectives NS-1-NS-3 
  
Source: (Star Communities, 2015).
568 
 
Figure 661  Crosswalk Spreadsheet NS Objectives NS-3-NS-5 
 
Source: (Star Communities, 2015).
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Figure 662  Crosswalk Spreadsheet NS Objectives NS-5-NS-6 
 
Source: (Star Communities, 2015) 
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Figure 663  Crosswalk Spreadsheet NS Objectives NS-6-NS-6 
 
 
 
Source: (Star Communities, 2015).  
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Figure 664  Rating Table BE-1- BE-4 
 
Source: (Star Communities, 2015). 
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Figure 665  Rating Table BE-5 – CE-1 
 
Source: (Star Communities, 2015).
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Figure 666  Rating Table CE-2 –CE-5 
 
Source: (Star Communities, 2015). 
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Figure 667  Rating Table CE-6 – E&J -2 
 
Source: (Star Communities, 2015).  
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Figure 668  Rating Table E&J-3 – E&J-6 
 
Source: (Star Communities, 2015) 
576 
 
Figure 669  Rating Table EAC- 1- EAC-4 
 
Source:  (Star Communities, 2015). 
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Figure 670  Rating Table EAC- 5 – E&C- 3 
 
Source: (Star Communities, 2015). 
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Figure 671  Rating Table E&E-4 & H&S-1 
 
Source: (Star Communities, 2015).
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Figure 672  Rating Table H&S-2 &H&S-5 
 
Source: (Star Communities, 2015).
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Figure 673  Rating Table H&S-6 & NS-2 
 
Source: (Star Communities, 2015).  
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Figure 674  Rating Table NS-3 & NS-6 
 
Source: (Star Communities, 2015). 
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Figure 675  Crosswalk Summary Interface 
 
Source: (Star Communities, 2015). 
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Figure 676  Built Environment Objectives and Outcome Measures BE1- BE-7 
 
Source: (Star Communities, 2015)  
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Figure 677  Climate & Energy Goals and Objectives CE-1 - CE-7
 
Source: (Star Communities, 2015). 
Figure 678  Economy & Jobs Goals and Objectives EJ-1 – EJ-6 
 
Source: (Star Communities, 2015).  
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Figure 679  Education, Arts & Community Goals and Objectives EAC -1 – EAC- 5 
 
Source: (Star Communities, 2015).  
Figure 680  Equity & Empowerment Goals and Objectives EE-1 – EE-6 
 
Source: (Star Communities, 2015).  
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Figure 681  Health & Safety Goals and Objectives HS-1 – HS-7 
 
Source: (Star Communities, 2015). 
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Figure 682  Natural Systems Goals and Objectives NS-1-NS-6 
 
Source: (Star Communities, 2015). 
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Figure 683  Unique Partial Credit Built Environment
 
Source: (Star Communities, 2015). 
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Figure 684  BE 3 Compact & Complete Communities 
 
Source: (Star Communities, 2015). 
Figure 685  BE 4- Housing Availability, Outcome 1 
 
Source: (Star Communities, 2015). 
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Figure 686  BE-5 Infill and Redevelopment, Outcome 1 
 
Source: (Star Communities, 2015). 
Figure 687  CE-3 Greening the Energy Supply, Outcome 2 
 
Source: (Star Communities, 2015).  
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Figure 688  CE-5 – EE-3 Resource Efficient Buildings, Outcome 3 
 
Source: (Star Communities, 2015).  
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Figure 689  EAC -1 Arts & Culture- EE-5 Outcome 2 
 
Source: (Star Communities, 2015).  
Figure 690  EE-6 Poverty Prevention & Alleviation HS -2, Outcome 1 
 
Source: (Star Communities, 2015).  
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